


KNOWLEDGE MANAGEMENT
in PUBLIC HEALTH

© 2010 by Taylor and Francis Group, LLC



KNOWLEDGE MANAGEMENT
in PUBLIC HEALTH

Edited by
Jay Liebowitz

Richard A. Schieber
Joanne D. Andreadis

CRC Press is an imprint of the
Taylor & Francis Group, an informa business

Boca Raton   London   New York

© 2010 by Taylor and Francis Group, LLC



CRC Press
Taylor & Francis Group
6000 Broken Sound Parkway NW, Suite 300
Boca Raton, FL 33487-2742

© 2010 by Taylor and Francis Group, LLC
CRC Press is an imprint of Taylor & Francis Group, an Informa business

No claim to original U.S. Government works

Printed in the United States of America on acid-free paper
10 9 8 7 6 5 4 3 2 1

International Standard Book Number: 978-1-4398-0600-5 (Hardback)

This book contains information obtained from authentic and highly regarded sources. Reasonable efforts 
have been made to publish reliable data and information, but the author and publisher cannot assume 
responsibility for the validity of all materials or the consequences of their use. The authors and publishers 
have attempted to trace the copyright holders of all material reproduced in this publication and apologize to 
copyright holders if permission to publish in this form has not been obtained. If any copyright material has 
not been acknowledged please write and let us know so we may rectify in any future reprint.

Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced, transmit-
ted, or utilized in any form by any electronic, mechanical, or other means, now known or hereafter invented, 
including photocopying, microfilming, and recording, or in any information storage or retrieval system, 
without written permission from the publishers.

For permission to photocopy or use material electronically from this work, please access www.copyright.
com (http://www.copyright.com/) or contact the Copyright Clearance Center, Inc. (CCC), 222 Rosewood 
Drive, Danvers, MA 01923, 978-750-8400. CCC is a not-for-profit organization that provides licenses and 
registration for a variety of users. For organizations that have been granted a photocopy license by the CCC, 
a separate system of payment has been arranged.

Trademark Notice: Product or corporate names may be trademarks or registered trademarks, and are used 
only for identification and explanation without intent to infringe.

Library of Congress Cataloging‑in‑Publication Data

Knowledge management in public health / editors, Jay Liebowitz, Richard A. Schieber, 
Joanne Andreadis.

p. ; cm.
Includes bibliographical references and index.
ISBN 978-1-4398-0600-5 (hardcover : alk. paper)
1.  Knowledge management. 2.  Public health. 3.  Medical informatics. I. Liebowitz, Jay. 

II. Schieber, Richard A. III. Andreadis, Joanne. IV. Title.
[DNLM: 1.  Public Health Informatics. 2.  Information Management.  WA 26.5 K73 

2010]

R858.A3K56 2010
362.1068--dc22 2009021574

Visit the Taylor & Francis Web site at
http://www.taylorandfrancis.com

and the CRC Press Web site at
http://www.crcpress.com 

© 2010 by Taylor and Francis Group, LLC



Dedication

Dedicated to all people striving to make a difference in the world.

To those public health professionals, educators, and 
students who tirelessly serve for the greater good.

To Janet, Jason, and Kenny—I’m so lucky!

To my mother, my husband Oliver, and my children,  
Alexandra and Christopher.

© 2010 by Taylor and Francis Group, LLC



vii

Contents

Foreword.........................................................................................................ix
William H. Foege

Preface.......................................................................................................... xiii
Editors..........................................................................................................xvii
List of Contributors......................................................................................xix

I  Knowledge Management: Today and BeyondSection 

1	 The Quick Basics of Knowledge Management........................................3
Jay Liebowitz

2	 Knowledge Management and Public Health: A Winning 
Combination.........................................................................................21
Jay Liebowitz, Richard A. Schieber, and Joanne D. Andreadis

3	 Extending Cross-Generational Knowledge Flow Research in Edge 
Organizations........................................................................................39
Jay Liebowitz and Emil Ivanov

4	 Knowledge Retention Trends and Strategies for Knowledge 
Workers and Organizations..................................................................61
Masud Cader and Jay Liebowitz

II � Section Knowledge Management Applications  
in Public Health

5	 Examples of Knowledge Management in Public Health.......................85
Angela M. Fix, Sterling Elliott, and Irene Stephens

6	 Building Knowledge Management in an International Health 
NGO......................................................................................................95
Richard Iams and Patricia Ringers

© 2010 by Taylor and Francis Group, LLC



viii  ◾  Contents

7	 Trying to Revive an Anemic System: A Case Study from USAID’s 
Nutrition Division...............................................................................109
Laura Birx

8	 Formulating KM Strategies at the Local Level: A New Approach 
to Knowledge Sharing in Large Public Health Organizations............123
Richard Van West-Charles and Arthur J. Murray

9	 Knowledge Management: A Mechanism for Promoting Evidence-
Informed Public Health Decision Making..........................................137
Maureen Dobbins, Paula Robeson, Kara DeCorby, 
Heather Husson, Daiva Trillis, Edwin Lee, and Lori Greco

10	 myPublicHealth: Utilizing Knowledge Management to Improve 
Public Health Practice and Decision Making.....................................157
Debra Revere, Paul F. Bugni, Liz Dahlstrom, and 
Sherrilynne S. Fuller

11	 Connections: Sharing Experience to Advance Public Health 
Practice................................................................................................177
Ellen Wild and Debra Bara

12	 The Association of Public Health Laboratories: From Surveys 
toward Knowledge Management, a Voyage to Cythera.......................193
Robert Rej and Neha Desai

Index....................................................................................... 201

© 2010 by Taylor and Francis Group, LLC



ix

Foreword

According to Wikipedia, knowledge management (KM) comprises a range of prac-
tices used in an organization to identify, create, represent, distribute, and enable 
adoption of insights and experiences. What’s different about this when compared 
with business as usual? For one thing, I am citing Wikipedia, rather than an inter-
national authority, book, or published manuscript. Wikipedia is a form of knowl-
edge convergence put into an electronic document with the full expectation that it 
will mutate to contain more and better information by any number of experts and 
thinkers as the topic matures. It is an electronic expression of Darwinian forces, an 
open book whose last page will never be written. And as such, wikis are a manifes-
tation of KM processes. Wikipedia lies within and is accessed through the Internet, 
an electronic entity that is itself a manifestation of communal knowledge.

The concept of a wiki is not new, but its electronic format is enormously 
more efficient. In the spring of 1900, archaeological tablets written in Linear B, 
an ancient script form of the Mycenaean language, were excavated at Knossos in 
Crete. Scholars of classical Greece were unable to decipher the language, so the 
thinking at that time was that these tablets were not written in Greek. For years 
the tablets remained undeciphered. After World War II, a British architect and 
classical scholar, Michael Ventris, became interested in the mystery. Perhaps most 
importantly, he shared the information with a group of people he thought would 
be most likely to shed light on the mystery. He asked for their insights and shared 
their responses, repeating the process often. It was similar to Wikipedia before 
the electronic possibility. This example of KM led Ventris to solve the mystery. 
He managed to combine the knowledge and hunches of a group. More recently, 
Dr. Jeffery Koplan at Emory University has used the Internet to get many people 
to consider the definition of the term “global health.” What was extraordinary a 
half-century ago has become a daily occurrence in problem solving today, in part 
due to the enormous increase in efficiency rendered by computers and information 
technology, and in part because of the need to better understand our increasingly 
complex world.

KM has the goal of synthesizing old and new information to create sensible solu-
tions. It attempts to do so by compiling written, spoken, and thought knowledge 
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into electronic document formats so that it is available, readable, searchable, and 
helpful to others. Such information is either explicit (written) or tacit (thought, and 
therefore accessible only to that individual). Unwritten, or tacit, knowledge often is 
difficult to obtain and incorporate into other knowledge already written. In recent 
years, it became clear that the archives on smallpox eradication are deficient to tell 
the story of that effort. In an attempt to make tacit knowledge explicit, Dr. David 
Sencer has headed up a project to extract oral histories from the participants of the 
eradication program.

In addition to the translation of pertinent tacit knowledge into writing, KM 
activities include a perpetual effort to compile explicit knowledge germane to a 
problem so that it may come to bear on that problem. While its definition is con-
ceptual, KM is best known by the tools it creates to join experts together to create 
new knowledge. These tools include expertise locators such as institutional white 
pages; collaborative technologies such as Lotus Notes, blogs, wikis, and social net-
works such as Facebook or MySpace; communities of practice where experts and 
those interested in a particular area can meet virtually to discuss aspects and appli-
cations of the field; the underlying aspects of information technology needed to 
create and maintain these functions; and other mechanisms. Some aspects, such as 
the Linear B example, predate the early development of modern KM systems (circa 
1995), but had a similar purpose. Some tools may already be in place in a public 
health organization. For example, e-mail has consistently provided a solid way to 
communicate policy decisions, and the information and data that led to their cre-
ation. Where KM differs is the expectation that many people at many levels will 
participate in the development of a new policy, and a place will be made avail-
able for a healthy discussion and record of its pros and cons. The capacity of such 
systems to allow the search for prior experience cannot be overstated. This search 
capability quite often obviates the need for one-to-one telephone communication, 
and makes use of archival information that may have preceded the current decision 
maker. The smallpox example suggests that organizations should establish a better 
way of capturing and recording implicit and tacit historical and current events, 
along with the opinions and beliefs, policies, programs, and their outcomes, in real 
time whenever possible.

How can KM improve public health actions? One of the principal assets of pub-
lic health departments, perhaps the chief one, is the development and distribution 
of usable knowledge. The most important medical advance in the twentieth century 
may be that ordinary people were able to use science, even if they were not scientists 
themselves. The improvement of health over the past century resulted from mil-
lions of daily decisions on exercising, food choices, smoking, and use of seat belts, 
helmets, insulin, vitamins, blood pressure medication, anticoagulants, vaccines, 
sun screens, etc. It involved making scientific knowledge available for individuals in 
a usable way and sometimes through laws imposed on everyone. Therefore, public 
health units, whether federal, state, or local in scope, need to ensure that the knowl-
edge they provide is current, user-friendly, engaging, accurate, and representative 
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of both the majority and less popular opinions. The tools of KM—especially blogs, 
wikis, and document-sharing management and control—can be of benefit in ensur-
ing that these requirements are met with the least difficulty and accessible by all. 
KM is not truth, but it is a system for seeking truth.

KM can help public health maximize the efficiency of staff. It provides a tech-
nological solution with a profound database. Practitioners can develop sound poli-
cies in less time in response to a new problem when they have something akin to 
Google for Public Health that provides the information he or she needs, and a blog 
whose discussion threads can help determine what such information means. This 
could lead to a rapidly developed but well-considered policy that is data-driven and 
benefits from, in a sense, the wisdom of the crowd.

What would be the chief barriers to engaging in such activities? The usual 
responses would be the lack of resources—personnel or funds—to begin devel-
oping such a system. The fault in logic here is the same logic error made when 
people say they do not have resources for prevention, which, if in place, could likely 
reduce the need for such resources. The KM system is exactly what is needed to 
save resources, and will likely reduce dependence on a large number of personnel to 
research and understand a problem.

Another barrier to engagement is unfamiliarity with such systems. Although 
there is a substantial amount of information already available electronically on 
the Web, much of it is unsorted, in various formats, and speaks to different 
audiences. A value of this book is to help the reader become familiar with the 
many elements of KM while understanding how to start such a system in his or 
her own work environment. I emphasize “start” because with the relatively few 
resources likely to be made available to develop it, a full-blown KM program 
will take time and energy. The first few chapters of this book describe why and 
how to build such a system, while the other chapters give specific examples 
describing the development and value added of such a system in a variety of 
public health environments.

Tough or quick decision making has always benefitted enormously from well-
considered knowledge based on the maximum amount of pertinent information 
available at the time—this has not changed. What is new in our present public 
health environment is the need to do this more often and with fewer personnel 
available relative to the services expected by the public. Better use of information 
under a KM system is well-suited to serve that master.

William H. Foege, MD, MPH 
Senior Fellow, Global Health Program 

Bill and Melinda Gates Foundation
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Preface

Reversing the Knowledge Paradigm

Starting Early

A paradox exists as many knowledge-centered students move into their public 
health and medical school studies where mentoring and apprenticeship programs 
are the rule, not the exception. Whether shadowing physicians or working in clini-
cal care or applied public health teams, collaboration is a fundamental critical suc-
cess factor for today’s health care professional.1,2,3,8 A knowledge-sharing culture 
becomes the norm rather than the isolated case. Thus, a paradox exists when these 
students whose “knowledge is power” attitudes have thrived must now adapt and 
assimilate to a “sharing knowledge is power” philosophy. We must start early in the 
undergraduate careers of future public health and health care professionals. How 
can this transformation easily take place in order to better prepare future doctors 
and public health professionals?

The simple answer is through the field of knowledge management. Knowledge 
management focuses on improving collaboration, knowledge flows, and commu-
nication.4,6,7 It looks at how best to leverage knowledge internally and externally, 
and is a process for creating value from the intellectual assets. Knowledge manage-
ment typically involves the iterative cycle of knowledge identification and capture, 
knowledge sharing, knowledge application, and knowledge creation. Knowledge 
management can serve as the integrative mechanism to form bridges across the 
isolated islands of knowledge. Those pursuing knowledge management have found 
that innovation and creativity are often increased, a sense of community and 
belonging is enhanced, and the institutional memory is further preserved.

How can these concepts then apply to preparing our students for their forth-
coming public health and medical school educations? This can be done from both a 
codification, systems-oriented “collection” approach and a personalization “connec-
tion” approach. Orientation programs and team-building exercises can help foster 
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greater connections for public health and premedical students. Creating online 
communities, people locator systems, and group pages for teamwork and discussion 
forums also will encourage collaboration to take place. Today’s student is already 
used to social networking sites, such as Facebook, YouTube, MySpace, and others, 
so the Generation Yers are already very adept at “building bridges.”5 Also, integrat-
ing various issues into the classroom that span across a discipline’s boundaries will 
help students to analyze problems from a multidisciplinary, synergistic perspective 
versus through a myopic lens.

Mentoring also can be used effectively to facilitate knowledge exchange and 
knowledge retention. Of course, the Pre-Health Professional Advising Office and 
the Pre-Health Honor Society in most universities provide wonderful guidance in 
a mentoring-type role. The Student Doctor Network (http://www.studentdoctor 
.net) also provides a mechanism for exchanging ideas and experiences in preparing 
for a medical profession.

Separate from a frequently asked questions list, it may be helpful to have a 
lessons learned and best practice system in order to formally document dos and 
don’ts relating to premedical and public health studies, medical-related research, 
physician shadowing, interviewing, volunteering, medical school selection, and 
other related premed and public health areas. Different from online communi-
ties, a lessons learned and best practice system has the success and failure tips for-
mally vetted before acceptance into the lessons learned system. The Pre-Health 
Professional Advising Office, for example, may serve as the committee that would 
include selected students, faculty, alumni, and staff to meet every month to review 
the submitted lessons learned for possible inclusion in the lessons learned system. 
The lessons learned system would allow users to learn from others’ experiences, as 
well as serve as a formal repository for building this institutional memory. This sys-
tem should also include a user profiling feature, through which users can indicate 
which areas they are interested in receiving lessons. As a new lesson is entered into 
the system that fits the user’s profile, the user will automatically be sent an e-mail 
with the URL to access that new lesson. In this manner, the “push” approach (ver-
sus the “pull” approach) will provide a more active method for people to receive 
appropriate lessons.

Another interesting approach borrowed from the knowledge management com-
munity for educating our premedical and public health students could be to have 
team-taught courses with professors from different backgrounds. For example, it 
may be beneficial to have an instructor-led team of business, bioethics, technology, 
science, history, and public health professors to integrate and infuse these various 
topics within the traditional premed curriculum. Instead of covering them in sepa-
rate modules, various issues that touch on these areas may be posed, which would 
then have to be discussed, researched, and solved by the students. In this case, the 
professor may serve as the facilitator, adviser, or coach versus the usual knowledge 
provider role. This approach has worked quite well in integrated science and tech-
nology programs such as at James Madison University, for example.
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As medical errors could result from miscommunication and poor handoffs 
between health care individuals and teams, knowledge management principles can 
be applied early on in the future doctor and public health professional’s educational 
experience to assuage these possible risks. By capitalizing on the talents and social 
networking skills of our undergraduates, collaboration and communication can be 
further enhanced by incorporating knowledge management concepts and applica-
tions in the classroom. Those approaches, as discussed in this Preface, may provoke 
others to explore integrative mechanisms for building synergy among the public 
health and premedical student communities. By doing so, our future health care 
professionals will be better prepared to handle the complexities of both their profes-
sional and personal lives.

The Way Ahead
The impetus for this book was to expose public health and health care practitioners, 
students, and educators to the idea of applying knowledge management in their 
professional and everyday lives. This book is one of the first volumes, if not the first, 
on knowledge management in public health. The chapters are written by some of 
the leading individuals and organizations involved in applying knowledge manage-
ment in public health worldwide. We thank them for their valuable contributions 
to the book. We are grateful for the encouraging words written by Dr. Foege in the 
Foreword. We also owe our appreciation to John Wyzalek, Tara Nieuwesteeg, and 
the entire Taylor & Francis staff for their help in publishing this book. We hope that 
you have as much fun reading the book as we did in putting it together. Enjoy!

Dr. Jay Liebowitz 
Dr. Richard A. Schieber 

Dr. Joanne D. Andreadis
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Introduction
Knowledge management may seem like a mysterious term to many, but its roots 
are deeply entrenched in a variety of disciplines, including organizational behav-
ior, human resources management, information technology, cognitive psychology, 
anthropology, sociology, education, and others. Knowledge management refers to 
how best to leverage knowledge internally and externally. In other words, it deals with 
creating a process for generating value-added benefits from an organization’s intellec-
tual assets. Even though the term was coined in the early 1980s, the underlying prin-
ciples really weren’t adequately conveyed until the mid-1990s when Web-based and 
intranet technologies were becoming more commonplace in organizations. These 
technologies enabled the bridges to be built across the isolated islands of knowledge 
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often siloed in organizations. However, even before these enabling technologies 
existed, knowledge management had been done for eons, especially considering the 
use of storytelling as a means for sharing and transferring knowledge.

Even though the definition of knowledge management may not be universal, 
many organizations engage in knowledge management for a variety of reasons. The 
primary ones typically include: increasing innovation, better organizing the corpo-
rate knowledge, building the institutional memory of the firm, creating a stronger 
sense of community and belonging, and providing a better mechanism for learning 
from others. The hope is that knowledge management leads to knowledge creation 
and discovery, which can ultimately be translated into the creation of new ideas, 
products, or services.

Most people will agree that knowledge management has four key processes: 
knowledge identification and capture, knowledge sharing, knowledge applica-
tion, and knowledge creation. Important knowledge is typically captured, then 
exchanged with others, applied in various contexts, and then used to generate new 
knowledge. Once knowledge is generated, it goes through the iterative cycle of 
being captured, shared, and applied. Of course, not all knowledge may be impor-
tant enough to be captured as part of the living memory of the organization. 
Thus, a vetting process may have to be conducted to determine the various types 
of knowledge that should be captured. These may include subject-matter-domain 
knowledge, strategic knowledge, relationship knowledge (who knows whom), pro-
cess knowledge, general knowledge, historical knowledge, and others. Also, some 
knowledge may be strategic to the mission and vision of the organization five years 
or more into the future, whereas other types of knowledge may be more tactical but 
may be a critical part of getting things done.

In looking at knowledge management, most practitioners believe there are three 
main components of knowledge management: people/culture, process, and technol-
ogy. Many will say that 80 percent of knowledge management is the people/culture 
and process components, with the other 20 percent being technology. Technology 
serves as an enabling mechanism for knowledge management, but the real diffi-
culty lies more in the other two components.

The people/culture component refers to building and nurturing a knowledge-
sharing culture. That is, how do you transform a culture into a knowledge-sharing 
one, versus perhaps a knowledge-hoarding environment? Making the paradigm 
shift from a “knowledge is power” adage to a “sharing knowledge is power” phi-
losophy may not be as easy as it sounds. Linking the recognition and reward system 
to learning and knowledge-sharing behaviors may help encourage knowledge shar-
ing to take place. More important is building interpersonal trust so that others feel 
comfortable in sharing.

The process component of knowledge management is equally as critical as the 
people/culture side. Seamlessly embedding knowledge management processes into 
one’s daily work life is essential so that people don’t become burdened with yet one 
more thing to do. Incorporating the capture and retrieval of lessons learned as part 

© 2010 by Taylor and Francis Group, LLC



The Quick Basics of Knowledge Management  ◾  5

of a project team’s development life cycle is an example of a knowledge manage-
ment process that can be embedded within each project management team. Having 
a brown-bag “lunch-and-learn” session with others to report back on a conference 
trip and engage in some discussions may be another example. Receiving daily 
industry news and reports that are important to your work through the knowledge 
management system may be a way to further hook people. People shouldn’t have 
to feel that knowledge management is another thing to do on top of an already 
full plate.

Technology can facilitate the creation of a unified knowledge network in order 
to integrate across the functional stovepipes in many organizations. Trying to 
create a “push” approach versus a “pull” approach can be accomplished through 
technology. For example, creating a user-profiling agent to determine the areas of 
interest an individual is working on during a set month can be used as a proactive 
way to disseminate new lessons that may match a user’s interest profile. This is an 
example of a push approach, whereby a URL link to new lessons that fit the user’s 
interests are sent to the user via e-mail, instead of the pull (passive) approach of 
the user searching a lessons-learned database for appropriate lessons of interest. 
Aside from lessons-learned systems, technology can be used to support online 
communities, blogs, wikis, expertise-locator systems, document management 
systems, social-networking maps, and the like.

With the three knowledge management components in mind—people/cul-
ture, process, and technology—most people favor a codification or personalization 
approach to knowledge management, although both will be applied with one tak-
ing dominance. The codification approach is a more systems-oriented technique 
that has a technology-based orientation. Its focus is more on the “collection” side 
of knowledge management versus the “connection” personalization side. The per-
sonalization approach favors the people-to-people connection. However, there is a 
gray area between both approaches as, for example, online communities, blogs, and 
expertise-locator systems encourage the connection and sharing of ideas between 
people but certainly have a technology component in terms of providing the soft-
ware to make these media possible. The key with the codification or personaliza-
tion approach is that the organization should apply the most natural approach 
that fits its culture. For example, if many people are technologists and scientists 
and perhaps may be slightly introverted in nature, they may prefer the systems-
oriented, codification approach because they already feel comfortable working in 
a systems environment. Other organizations that may be more team-based, high-
energy, and extroverted may prefer to apply a personalization approach, such as 
formal mentoring programs, job shadowing, job rotations, onboarding, coaching, 
and the like. By aligning the knowledge management approach with the organi-
zational culture, there may be greater acceptance of the knowledge management 
techniques being put in place.

Besides alignment with the organizational culture, the knowledge management 
strategy must be aligned with the strategic mission and vision of the organization. If 
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there is misalignment here, the knowledge management approach will be subopti-
mized and may fall into nonuse. Those knowledge management efforts typically fail 
due to the incongruence between the organization’s strategic plan and objectives and 
the knowledge management strategy created. In other cases, knowledge manage-
ment initiatives may fail due to a poorly designed knowledge management plan.

In providing a holistic view of the organization, knowledge management should 
be part of the organization’s overarching human capital strategy. The human capital 
strategy looks at attracting and developing the organization’s workforce of the future 
to meet the strategic mission and vision. As such, the “owner” of the human capital 
strategy is typically the chief human capital officer, chief learning officer, or the like. 
There should be four main pillars of a human capital strategy: competency manage-
ment, performance management, knowledge management, and change management. 
Competency management deals with determining and developing the competencies 
needed in the organization’s current and future workforce. Performance manage-
ment provides a mechanism for rewarding people for achieving the desired levels 
of proficiencies and competencies, as well as possibly providing negative incentives 
for those who don’t. Knowledge management, as we have been discussing, deals 
with how best to leverage knowledge internally and externally. Change management 
relates to the kinds of organizational culture and business process changes that need 
to be made so the human capital strategy can be successful. These four pillars serve 
as the foundation for the organization’s human capital strategy.

As related to knowledge management, organizations typically progress through 
five maturity levels in their knowledge management journeys. The first level, zero, 
is “nonawareness,” whereby the organization has not heard of knowledge manage-
ment. Level 1 is “awareness,” in which the organization is introduced to knowl-
edge management and knowledge sharing concepts. Level 2 is “initiation,” where 
small knowledge-management pilots are developed and sprinkled throughout the 
organization. Level 3 is “intrigue and interest,” whereby the knowledge manage-
ment pilots spark enthusiasm and interest and give way to full-blown knowledge 
management projects. Level 4 is “penetration,” whereby the discovery phase leads 
to mass appeal, and employees are embracing knowledge sharing tenets, as well as 
embedding knowledge management activities into their daily working lives. Level 5 
is “utility,” whereby nirvana is created through the knowledge management activi-
ties, and the organization (and its people) realizes the collective value of knowledge 
sharing and can assess the utility and resulting impact of knowledge management 
on the organization.

In the authors’ experience, we have found that most of the organizations are some-
where between Level 0 through Level 3, and very few are at Level 4 or Level 5. Some 
organizations, such as The Aerospace Corporation, are very mature in terms of their 
knowledge retention strategy. Knowledge retention deals with how best to retain the 
knowledge of people before they leave the organization, as well as leveraging their knowl-
edge between projects. The Aerospace Corporation was selected as a Best-Practice orga-
nization by APQC (http://www.apqc.org) for its knowledge retention and knowledge 
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management activities. In its March 2008 benchmarking report, “Retaining Today’s 
Knowledge for Tomorrow’s Work Force,” APQC mentions some of its key findings 
(http://www.apqc.org/portal/apqc/ksn?paf_gear_id=contentgearhome&paf_dm 
=full&pageselect=detail&docid=149923):

Communities of practice are a primary vehicle to identify, capture, and trans-◾◾
fer knowledge.
Best-practice organizations apply facilitated knowledge transfer approaches—◾◾
such as knowledge audits, handoff documents, lessons learned, and inter-
views—to capture job-related knowledge.
Mentoring and apprenticeship programs play a key role in tacit knowl-◾◾
edge transfer.
Best-practice organizations engage with subject matter experts in a formal, ◾◾
structured manner for the purposes of knowledge retention and transfer.
Storytelling continues to play an important role in imparting history, con-◾◾
text, heroes, and values to employees.
In-house training organizations are taking on a larger, more strategic role ◾◾
with regard to knowledge retention and transfer.
Knowledge retention and transfer approaches span the employment life cycle, ◾◾
and best-in-class organizations continue to tap the expertise of retirees.
Disciplined use of enabling technology is what makes such technology effective.◾◾
Web 2.0 technologies may enable peer-to-peer knowledge transfer in ways ◾◾
that existing enterprisewide knowledge capture applications cannot.
Engaging the organization in knowledge retention and transfer requires ◾◾
strong change management efforts.
Using business outcomes to measure the effectiveness of knowledge retention ◾◾
and transfer activities provides the strongest evidence of value.

A Conversation with Dr. John Halamka, CIO of Harvard 
Medical School and Beth Israel Deaconess Hospital*

Through Dr. Halamka’s leadership, Harvard Medical School and Beth 
Israel Deaconess are well on their way into their knowledge man-
agement journeys. At Harvard Medical School in 2001, there were 
hundreds of disconnected Web sites, no central sign on, and no enter-
prisewide knowledge management system to satisfy the school’s admin-
istration, educators, students, and research community. By developing 
MyCourses, an enterprise portal for the organization, various applica-
tions came to life. MyCourses serves as a way to unify the knowledge 

*	 Interview with John Halamka conducted by Jay Liebowitz, June 27, 2008, at Harvard Medical 
School.
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of the people there, and has many features that the users enjoy. Among 
these are: an automated faculty-activity report generator which, with 
the push of a button, pulls faculty-article citations from the National 
Library of Medicine PubMed articles, generates an NIH Biosketch, 
and automatically formats a CV; an automated feature for department 
chairs to generate annual reports; 1600 online courses and 200 Flash 
simulations; problem-based learning using interactive simulations; 
learning portfolios in a wiki-like fashion; and the hosting of about 300 
Harvard Med wikis. The next version of this portal to be launched 
is called CONNECTS/Catalyst, which will include hyperbolic map-
ping for linking people at Harvard University with similar research 
and teaching interests; creating Knowledge Navigators for a kind of 
Facebook and eBay combination; and incorporating a data-mining 
algorithm called SHRINE to look for hidden patterns and relation-
ships across the various Harvard databases. Looking toward the imme-
diate future for Harvard Med, there will be an increased focus on social 
networking, wikis, eBays for knowledge and skills, and finding ways to 
protect against “skill drain” and “brain drain.”

At Beth Israel Deaconess, the board and executive leadership have 
been very vocal about incorporating knowledge management func-
tions within the daily working lives of their medical community. For 
example, as of July 1, 2008, all clinicians at Beth Israel Deaconess must 
be documenting, e-prescribing, and using wikis for lessons learned and 
problem solving. Every Wednesday from 12 to 2 p.m., the Change 
Control Board meets to discuss after-action reviews—how did things 
go this past week, what can we learn, and what change processes and 
procedures need to be put in place to ensure continued patient safety. 
This has worked so well that a Change Control Board now also meets 
at Harvard Medical School to discuss lessons learned and appropri-
ate change processes needed. At Beth Israel Deaconess, the board has 
mandated that the hospital should eliminate all preventable harm by 
2012. To make this happen, knowledge management is playing a key 
role. Knowledge is being encoded as decision-support rules for patient 
safety, professional knowledge managers are being used to keep the 
decision-support rules up to date in the eleven governance-committee 
areas, wikis and blogs are actively being used, and knowledge is being 
codified as workflows. Some of the knowledge management work is 
being outsourced, especially in the decision-support rule development 
area. Knowledge management’s value is being tied to patient safety, 
return on investment, strategic alignment, or compliance.
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Certainly, Harvard Medical School and Beth Israel Deaconess are 
well into their knowledge management journeys under the leadership 
of their CIO, Dr. John Halamka, and the support of the boards and 
executive leadership. They are knowledge management Level  5-type 
organizations, whereby knowledge management is embedded within 
the organization and impact is being derived.

The Knowledge Audit
Before developing a knowledge management strategy, an organization should first 
conduct a knowledge audit to assess the intellectual capital assets of the organization. 
Similar to a manufacturer taking a physical inventory of its goods, organizations 
should perform knowledge audits to better understand the nature of their intan-
gible assets. The knowledge audit usually is a Web-based survey, with follow-up 
interviews, to determine the knowledge use and sharing practices of the employees. 
Box 1 shows the knowledge audit survey typically used by the author.

Based on the author’s experience, the knowledge audit generally takes about 
three to four months for 500 employees, including the survey customization, survey 
pilot and fielding, survey completion, survey analysis, and follow-up interviews. The 
advantages of the knowledge audit are: (1) it provides a better lens through which to 
view the organization in terms of knowledge management-related practices; (2) it 
helps identify key types of critical knowledge necessary to the continued growth of 
the organization; (3) it identifies key individuals who may possess the knowledge; 
and (4) it provides the foundation for building a knowledge management strategy 
dealing with people, process, and technology components.

Social Network Analysis
As part of, or separate from, a knowledge audit, some organizations will conduct a 
social network analysis (SNA) to map knowledge flows and knowledge gaps in the 
organization. The SNA also will identify people serving in various brokering roles 
as central connectors, boundary spanners, and peripheral specialists. The central 
connector is someone who many people go to for certain types of knowledge. The 
boundary spanner is the liaison between two different groups or departments. The 
peripheral specialist is the “isolate” who typically works alone and hasn’t built a 
strong network yet.

To stimulate innovation, people need to reach out beyond their own area 
(Liebowitz, 2007). According to Judith Lamont’s article, “Social Networking: KM 
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and Beyond,” social networking “has a remarkable ability to involve individuals, 
often in ways that are unpredictable” (Lamont, 2008). In the May 2008 issue of 
IEEE Intelligent Systems, Hoffman et al. indicate that finding the knowledge is 
a challenge for knowledge management researchers and practitioners (Hoffman et 
al., 2008). This is a true need; as a case in point, Harvard received a $117.5 mil-
lion Clinical and Translational Science Award on May 29, 2008, to use their 
CONNECTS/Catalyst portal (as we previously discussed) as a social networking 
application for seamlessly linking together all the Harvard hospitals and research 
community (HarvardScience, 2008). The “informal organization” still is poorly 
understood among most entities. A 2007 report from Katzenbach Partners offers five 
signs for checking whether your informal organization is alive and well: The word 
gets out fast; change isn’t a dirty word; collaboration is the default mode; employees 
are tapped in; and stories demonstrate values (Katzenbach Partners, 2007).

The June 3, 2008, cover story in the business section of the Washington Post 
discusses the emerging interest in making all Web sites contain a social networking 
component. The point is that people like to interact, and applying technology-
based approaches to enable this interaction to take place is the future of our profes-
sional and personal lives. From scholarly journals such as the Journal of Knowledge 
Management and Knowledge Management Research and Practice Journal, to the more 
popular press such as Harvard Business Review and Newsweek, all have featured 
papers dealing with the emergence of social and organizational networking. The 
success of such initiatives is demonstrated, for example, by the young Facebook 
social networking site, used by most college and high school students and increas-
ingly more adults, and valued at about $15 billion. Indeed, “one of the most visible 
trends on the Web is the emergence of social Web sites” (Bojars et al. 2008).

Social networking research highlights the importance of carefully constructing 
organizations to best leverage knowledge internally and externally. Instead of hav-
ing “walled gardens,” organizations should aim to provide enabling mechanisms 
to stimulate knowledge discovery, building pathways between these gardens to let 
“1,000 flowers bloom.” To help perform the analysis and visualization of the social 
networks, SNA tools exist to aid in this process. Two popular tools are: UCINET/
Netdraw (http://www.analytictech.com), a public domain tool; and NetMiner 
(http://www.netminer.com). There even is the International Network for Social 
Network Analysis (http://www.insna.org) for additional information about SNA 
tools, articles, and conferences.

Summary
Knowledge management should be part of an organization’s fabric in order to promote 
innovation, strengthen community, build the institutional memory, and improve 
“knowledge organization.” In the public health sector, knowledge management is 
a must, since much of the work deals with identifying, sharing, disseminating, and 
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Box 1: Knowledge Access and Sharing Survey*

A key part of developing a knowledge management strategy is to find out how 
people gain access to and share knowledge throughout the organization. This 
survey seeks to gather fairly detailed information about the ways in which you 
access, share, and use knowledge resources in your work. In answering the 
questions below, please keep in mind the following: answer for yourself, not 
how you think someone else in your job might answer; answer for how you 
actually work now, not how you wish you worked or think you should work.

We expect that some questions will require you to think carefully about 
the nature of the tasks you perform and how you interact with people both 
inside and outside the organization day to day. Carefully completing this sur-
vey will probably take about 25 minutes. We appreciate your effort in helping 
us meet a strategic goal designed to make the organization more effective and 
to make it easier for all of us to do our jobs on a daily basis.

Please forward your completed survey to __________ via e-mail __________ 
by __________ . Thank you!

Please provide the following information:
Name: _______________________________________________________________
Which department are you a part of? ___________________________________
How long have you been a full-time employee in the organization?

☐ Less than 6 months
☐ 6 months – less than 1 year
☐ 1 year – less than 3 years
☐ 3 years – less than 5 years
☐ More than 5 years

In the course of doing your job, which resource do you most often turn to 
first when looking for information? (please, check only one)

☐ E-mail or talk to a colleague in the organization
☐ E-mail or talk to a colleague who works outside the organization
☐ Do a global Web search (for example, Google, Yahoo!)
☐ Go to a known Web site
☐ Search online organization resources (for example, intranet)
☐ Search through documents/publications in your office
☐ Post a message on a Listserv/online community to which you belong
☐ Ask your manager for guidance based on his/her experience
☐ Other (please specify) _______________________________________

*	 Developed by Dr. Jay Liebowitz, JHU, jliebow1@jhu.edu.
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Box 1  Continued

What would be your second course of action from the above list? __________  
_____________________________________________________________________

Think about the times when you’ve been really frustrated by not having a 
critical piece of knowledge or information you needed to get something done 
at the organization. Give an example, including the nature of the challenge 
and how the need eventually was met.
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

Knowledge Resources
How often on average do you use each of the following to do your job?

Daily Weekly Monthly Quarterly Never

Organization-wide 
database 

☐ ☐ ☐ ☐ ☐

Organization-
operated Web site 
(e.g., intranet)

☐ ☐ ☐ ☐ ☐

Department- or 
division-operated 
database (e.g., shared 
calendar)

☐ ☐ ☐ ☐ ☐

My own database or 
contact list file

☐ ☐ ☐ ☐ ☐

Organization policy/
procedures manual or 
guidelines

☐ ☐ ☐ ☐ ☐

Department- or 
division-specific 
procedures manual or 
guidelines

☐ ☐ ☐ ☐ ☐

Vendor-provided 
procedures manual or 
guidelines

☐ ☐ ☐ ☐ ☐

My own notes or 
procedures

☐ ☐ ☐ ☐ ☐
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List up to five resources (hard copy or Web-based) that you use to perform 
your job, and indicate how often you use them. These resources can be jour-
nals, magazines, newsletters, books, Web sites, and so forth.

Daily Weekly Monthly Quarterly

1. ☐ ☐ ☐ ☐

2. ☐ ☐ ☐ ☐

3. ☐ ☐ ☐ ☐

4. ☐ ☐ ☐ ☐

5. ☐ ☐ ☐ ☐

How often on average do you ask each of the following staff for help with 
understanding or clarifying how you are to perform your job, solving a prob-
lem, getting an answer to a question from a customer, or learning how to 
accomplish a new task?

Daily Weekly Monthly Quarterly Never

Your immediate 
supervisor

☐ ☐ ☐ ☐ ☐

Your department head ☐ ☐ ☐ ☐ ☐

Your division head ☐ ☐ ☐ ☐ ☐

Subject-matter expert 
(in an area of policy, 
practice, or research)

☐ ☐ ☐ ☐ ☐

Technical or functional 
expert (e.g., accounting, 
legal, contracts 
administration, 
technology)

☐ ☐ ☐ ☐ ☐

A peer or colleague in 
your department or 
division (informal)

☐ ☐ ☐ ☐ ☐

A peer or colleague 
outside your 
department or 
division (informal)

☐ ☐ ☐ ☐ ☐

(continued)
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Box 1  Continued

Name the top three people, in order, to whom you go when you have ques-
tions or seek advice in the following areas:

One Two Three

General advice

Management and 
leadership 
knowledge/advice

Subject-matter 
expertise/content 
knowledge

Institutional/historical 
knowledge about the 
foundation

Technical/procedural 
knowledge

List up to five experts outside the organization whom you access to do your 
job. For each one, please indicate on average how often you contact them.

Daily Weekly Monthly Quarterly

1. ☐ ☐ ☐ ☐

2. ☐ ☐ ☐ ☐

3. ☐ ☐ ☐ ☐

4. ☐ ☐ ☐ ☐

5. ☐ ☐ ☐ ☐

Knowledge Use

Which of the following do you usually use and/or perform (that is, on a daily 
or weekly basis) in doing your job? (check all that apply)

Data or information from a known source (e.g., database, files) you ☐☐

have to retrieve to answer a specific question.
Data or information you have to gather yourself from multiple sources ☐☐

and analyze and/or synthesize to answer a specific question.
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Instruction (step by step) you provide (that is, not a document) to a ☐☐
customer, vendor, or staff person.
Direction you provide to a customer, vendor, or staff person (such as ☐☐
advice, counsel, or guidance, not step by step).
Judgments or recommendations you are asked to make based on data ☐☐
or information that is given to you.
Judgments or recommendations you are asked to make based on data ☐☐
or information that you must find yourself.
Routine procedure or process for handling information, paperwork, ☐☐
requests, payments, invoices, and so forth (always done the same way).
Variable procedure or process for handling information, paperwork, ☐☐
requests, payments, invoices, and so forth (requires some analysis and 
judgment to select the proper procedure or process to follow).
Reports, memoranda, letters, or informational materials for customers, ☐☐
vendors, or staff that you must compile and/or write.
Educational or promotional materials that you must compile and/or ☐☐
write.
Proposals you develop to recommend new programs, projects, proce-☐☐
dures, or processes.

After you have received, gathered, or produced information, instructions, 
documents, proposals, etc., what do you do with them after you have com-
pleted the task? (check all that apply)

Save them in an electronic file in my personal directory.☐☐
Save them in an electronic file in a shared directory (e.g., p:drive, intranet).☐☐
Save them in a personal paper file.☐☐
Save them in a secure departmental paper file.☐☐
Save them in an open departmental paper file.☐☐
Share them or distribute them to others.☐☐
Delete or toss them.☐☐
Other (☐☐ please specify) ________________________________________

Sharing

When you come across a news item, article, magazine, book, Web site, announce-
ment for a meeting or course, or some other information that may be useful to 
other organization staff, what are you most likely to do? (check only one)

Tell them about it or distribute a copy to them personally.☐☐
Post an announcement on the intranet.☐☐

(continued)
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Box 1  Continued
Send a broadcast e-mail.☐☐
Send a memo or a copy through the interoffice mail.☐☐
Intend to share it but usually too busy to follow through.☐☐
Include it in the weekly update.☐☐
Ignore it.☐☐
Other (☐☐ please specify) ________________________________________

What are the constraints you face in being able to access or share knowledge?
_____________________________________________________________________
_____________________________________________________________________

What critical knowledge is at risk of being lost in your department or division 
because of turnover and lack of backup expertise?
_____________________________________________________________________
_____________________________________________________________________

Training/Tools
When you want to learn or improve a skill or task, what do you prefer to do? 
(check all that apply)

Get formal face-to-face training or course work outside the work place.☐☐
Get formal, self-directed training (e.g., workbook, CD-ROM, online ☐☐
course).
Have a specialist train me onsite.☐☐
Train myself (informally, using a manual or tutorial program).☐☐
Have my supervisor show me how to do it.☐☐
Have a friend or colleague show me how to do it.☐☐
Other (☐☐ please specify) ________________________________________

What kind of tools or resources do you prefer to help you do your job? (check 
all that apply)

Person I can talk to in real time.☐☐
Help line or help desk via phone, fax, or e-mail.☐☐
Advice via online communities of practice (on the intranet, Listservs, ☐☐
or other sources).
Printed documents (e.g., resource books, manuals).☐☐
Electronic documents.☐☐
Audiovisual/multimedia material.☐☐
Special software.☐☐
Web-based utility, directory, or service.☐☐
Other (☐☐ please specify) ________________________________________
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Knowledge Needs

What information or knowledge that you do not currently have would you like to 
have to do your job better? Consider all aspects of your job, including administra-
tive tasks, policies and procedures, interpersonal relationships, and so forth.
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

What information or knowledge that the organization currently does not have 
do you think it should or will need to have to execute its mission, improve 
organizational effectiveness, and serve its customers with excellence? (You may 
answer for specific departments as well as for the organization as a whole.)
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

To what extent do you agree with the following statements:

Strongly 
disagree Disagree

No 
opinion Agree

Strongly 
agree

I would benefit from 
having access to 
documents that 
contain introductory 
knowledge that I 
currently have to 
acquire from experts 
directly.

☐ ☐ ☐ ☐ ☐

I would benefit from 
templates to help me 
more easily capture 
knowledge (e.g., 
standard format for 
documenting what I 
learned at a conference 
or meeting).

☐ ☐ ☐ ☐ ☐

(continued)
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Box 1  Continued

Strongly 
disagree Disagree

No 
opinion Agree

Strongly 
agree

I would benefit from 
processes to help me 
contribute knowledge 
that I don’t currently 
document or share.

☐ ☐ ☐ ☐ ☐

I would benefit from 
support to determine 
the most relevant 
knowledge to share for 
various audiences and 
how best to share it.

☐ ☐ ☐ ☐ ☐

I have knowledge in 
areas that I know the 
organization could 
benefit from but no 
way to make it 
available.

☐ ☐ ☐ ☐ ☐

Knowledge Flow

Imagine that you’ve just won your organization’s first Knowledge Sharing 
Award. This award is given to a person who shares his or her mission- or 
operation-critical knowledge so that the organization can be more effective. 
List the top five categories of knowledge that earned you this award and the 
category of staff with whom you shared it.

Knowledge Category Staff Category

1.

2.

3.

4.

5.
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creating knowledge. In the next chapter, we will take a look at examples where knowl-
edge management is being used in public health. Thereafter, specific case studies of 
knowledge management in action in the public health arena will be presented.
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How can the knowledge flow in your area of responsibility be improved?
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________

Additional Comments
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________

Thank you for taking the time to complete this survey.
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Introduction
A literature review of knowledge management and public health reveals growing 
interest in applying knowledge management principles, methods, and applications 
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in the public health arena. Key reasons for this interest include the following 
(Association of State and Territorial Health Officials, 2005a): capturing knowl-
edge to ensure public health preparedness, managing information more effectively, 
enabling public health professionals to work collaboratively in a virtual environ-
ment, and improving effectiveness in the face of dwindling resources. Revere et 
al. (2007) iterate that comprehensive, coordinated, and accessible information is 
needed to meet the demands of the public health workforce. The Association of 
State and Territorial Health Officials (2005a, 2005b) highlights the key functions 
where knowledge management can aid public health officials:

Monitor: health status to identify and solve community health problems.
Diagnose and investigate: health problems and health hazards in the community.
Inform, educate, and empower: people about health issues.
Mobilize: community partnerships to identify and solve health problems.
Develop: policies and plans that support individual and community health efforts.
Enforce: laws and regulations that protect health and ensure safety.
Link: people to needed personal health services and assure the provision of 

health care.
Assure: a competent public and personal health care workforce.
Evaluate: effectiveness, accessibility, and quality of personal and population-

based health services.
Research: new insights and innovative solutions to health problems.

Knowledge management for health appeared on the radar screen of health-care 
stakeholders about five to eight years ago (Dwivedi et al., 2005). Although knowl-
edge exists in all health care organizations, it often remains in silos or on the side-
lines, not used to its maximum potential or to achieve strategic results (Macdonald, 
2003). In 1991, Dr. Donald Berwick, identified the need to transfer quality improve-
ment practices developed outside the health care industry to reduce cost and man-
age continual improvement of products, services, and services within health care. 
Acknowledging the need to develop a knowledge management process, he founded 
the Institute for Healthcare Improvement, which was chartered to “develop, test, 
and implement a system for accelerating improvement by spreading ideas within and 
between organizations” as a conduit to rapidly bridge the gap between best prac-
tice and common practice (Massoud et al., 2006). Both knowledge management 
and clinical governance need to share the same criteria to operate (Plaice and Kitch, 
2003). Advanced knowledge management for community health should expedite the 
transfer of research evidence to practice and provide essential logistical support for 
action (Balas and Krishna, 2004). Knowledge management will be a major responsi-
bility of health care management (Gray, 2008). Knowledge management research in 
influential journals always has had well-articulated theoretical perspectives, research 
paradigms, and research methods (Guo and Sheffield, 2008). Findings indicate that 
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health care providers must better cooperate and communicate with one another 
(Sanchez and Cegarra, 2008).

Knowledge management is being applied to public health and health care in a 
number of ways (Guptill, 2005): communities of practice, content management, 
knowledge and capability transfer, performance results tracking, and technology 
and support infrastructure. Several examples of knowledge management efforts 
in the public health field are listed in Table 2.1. The World Health Organization’s 
knowledge management strategy (http://www.who.int/kms/en) focuses on strength-
ening country health systems through better knowledge management, establishing 
knowledge management in public health, and enabling WHO to become a bet-
ter learning organization by improving access to the world’s health information, 
translating knowledge into policy and action, sharing and reapplying experiential 
knowledge, leveraging e-health in countries, and fostering an enabling environment. 
WHO is promoting knowledge implementation for bridging the “do–know” gap 
(the routine application of established evidence-based practices). Another example 
is TEPHINET, a nonprofit, global public health network that links field-based 
epidemiology training programs, such as the Epidemic Intelligence Service of the 
U.S. Centers for Disease Control and Prevention’s Field Epidemiology Training 
Programs, The Rockefeller Foundation’s Public Health Schools without Walls, 
and the European Programme for Intervention Epidemiology Training to share 
knowledge and best practices to rapidly strengthen global public health capacity. 
Other knowledge management work in public health supports an online registry 
of reviews evaluating the effectiveness of public health and health promotion inter-
ventions (Dobbins et al., 2004). This registry is one component of a comprehensive 
national public health knowledge transfer strategy. Communities of practice are 
being actively used in the public health and health care fields, such as the commu-
nity of practice with intensive care units for exchange of information and knowl-
edge (Rolls et al., 2008). According to Fahey et al. (2003), the knowledge network 
is more likely to be successful if its priorities are maximizing scarce resources, iden-
tification of expertise, education, and knowledge management. An earlier study 
by Atkinson and Gold (2001) resulted in consensus on thirty-four functions and 
thirty-two output/content elements of a proposed Web-based knowledge manage-
ment system in health care called PreventionEffects.net. Later chapters in the book 
will highlight some of the key knowledge management work being pursued in pub-
lic health by leading organizations worldwide.

As with any emerging field, knowledge management presents challenges to 
public health officials. Some of these challenges include (Association of State and 
Territorial Health Officials, 2005a): lack of leadership commitment; lack of under-
standing of an organization’s business processes, cultural barriers, lack of processes 
for data sharing and reuse, scope of content, and lack of appropriate technology 
and skills. Additional barriers to information access are time, resource reliability, 
trustworthiness and credibility of information, and information overload (Plaice 
and Kitch, 2003). Others have indicated the challenges of knowledge management 
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Table 2.1 E xamples of Knowledge Management Efforts in Public Health

Listserv and community of practice NSW Intensive Care 
Coordination and Monitoring 
Unit, Australia

Managed-knowledge networks NHS Scotland

MedGrid—an integrative healthcare 
knowledge service mechanism

China

UK public health network U.K.

Embedding knowledge management in the 
National Health Service

U.K.

Dutch knowledge infrastructure program 
for occupational health professionals

The Netherlands

Developing a comprehensive national 
public health knowledge transfer strategy

McMaster University, Canada

Knowledge exchange Canadian Health Services 
Research Foundation

Virtual network for community health 
research

Alberta Heritage Foundation for 
Medical Research, Canada

Knowledge systems in health; after-action 
reviews

WHO (World Health 
Organization)

Knowledge translation in global health WHO

Social networking The World Bank, WHO,  
PAHO (Pan American Health 
Organization)

Knowledge management for global 
nutrition

USAID (United States Agency 
for International Development)

National Health Knowledge Infrastructure National Health Information 
Infrastructure initiative

Knowledge, information, and data sharing NIH/NLM (National Institutes of 
Health/National Library of 
Medicine)

Portal aimed at public health professionals CDC

PulseNet/PulseNet International for data 
and knowledge sharing to assist outbreak 
response

CDC
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as volume of information, information security, quality, and the ability to access 
and use information (Association of State and Territorial Health Officials, 2005b). 
According to Pablos and Shademani (2006), organizations lack a fostering environ-
ment—including incentives and rewards systems—to encourage and enhance shar-
ing, learning, and applying and reapplying knowledge for problem solving. King 
and Marks’ work (2008) unexpectedly suggests the impact of local supervisory con-
trol (economic agency theory motivators) has more of an influence on both the fre-
quency and quality of knowledge sharing than organizational support motivators.

Drivers for Change
As we consider how public health will evolve to better address new challenges, we 
see several key driving forces that support broader adoption of knowledge manage-
ment: the globalization of public health, resource constraints, changing needs and 
expectations of people, and technological advancement.

Globalization of Public Health
The global eradication of smallpox is the best public health triumph of the past cen-
tury (World Health Organization, 2000). Its eradication exemplifies the importance 
of knowledge management, as the success of the program required both a coordinated 

CDC GlobalHealth.net CDC

PEPFAR.net CDC

Model Practice Database and quarterly 
NACCHO Exchange: Model Practices

National Association of County 
and City Health Officials

myPublicHealth University of Washington

Knowledge transfer JHPIEGO (Johns Hopkins)

PreventionEffects.net University of Maryland

Medical data mining Stanford University

Communities of practice Public Health Informatics 
Institute

Cataloging knowledge California Department of 
Health Services

Web-based knowledge management 
dashboard

Kentucky Department of Public 
Health

© 2010 by Taylor and Francis Group, LLC



26  ◾  Jay Liebowitz, Richard A. Schieber, and Joanne D. Andreadis 

global public health campaign that focused on mass vaccination, and the development 
of surveillance systems to find cases and outbreaks to support focused containment 
measures (Centers for Disease Control and Prevention, 2007). Efficient knowledge 
management that crosses organizational, community, cultural, national, and geo-
graphical boundaries is essential to ensure that the right information reaches the right 
destination as quickly as possible. In 2006, Larry Brilliant, M.D., M.P.H., identified 
“early detection and early response” as the key factors that led to the first successful 
eradication of any disease. Many lessons can be learned from both the successes and 
failures encountered during the eradication of smallpox, but the world around us has 
changed, and what succeeded in the past may not be sufficient to meet future public 
health needs. The increasing interconnectedness of the world now allows more rapid 
and widespread transmission of disease and dissemination of unhealthy behaviors 
or practices, and necessitates the development of effective knowledge management 
systems that support early detection and response to public health threats.

In The World is Flat: A Brief History of the Twenty-first Century, Tom Friedman 
identified ten flatteners that leveled the competitive playing fields between indus-
trial and emerging markets throughout the world (2005). The flattening of the 
global economy and technological advances of the last fifty years have accelerated 
the globalization of health and in the process created new opportunities and threats 
for public health (Yach and Bettcher, 1998). Infectious disease always has had the 
potential to cause pandemics, but because of the globalization of economies, trans-
portation systems, communication, and food supplies, among other influen-cers, 
the threat of a pandemic may be greater and now extends to other areas of public 
health, such as chronic disease. Thus, the interconnectedness between disparate 
geographical locations or societies is leading to health events far away increasingly 
having a local impact, and vice versa (Fidler, 2001). Examples that demonstrate 
the flattening global health landscape include the SARS global outbreak of 2003, 
which spread from Guandong province in China to rapidly infect more than 8,000 
people in thirty-seven countries around the world; the spread of HIV; the potential 
pandemic threat of avian influenza A (H5N1); and international food safety events. 
Additional examples include the health outcomes of transboundary environmental 
pollution, tobacco commerce, and standards of occupational health and safety. The 
flattening of global public health also means we must grapple with and solve more 
than one public health problem at a time and focus on the interactions and connec-
tions among health-related problems. The Syndemics Prevention Network offers a 
means to assemble information that provides a systems view of public health involv-
ing two or more afflictions that synergistically contribute to the burden of disease in 
a population (Milstein, 2008). Having knowledge management capacity to create 
the connections between clusters of health-related issues is critical to establishing 
interventions and policies that account for the relationship and aggregate impact of 
public health challenges, such as substance abuse, violence, and AIDS.

Our increasingly difficult, widespread, and interconnected public health chal-
lenges require us to collect timely, comprehensive information from diverse sources 
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and to convert that information into knowledge that supports actions or policies 
with tangible health impact. To better address global public health challenges, we 
must share information more efficiently and implement policies, practices, and 
methods that can effectively bridge the “know–do” gap. The flattening global health 
landscape clearly will promote networked cross-sector collaboration and accelerate 
the general adoption of knowledge management practices in public health.

Resource Constraints
In addition to facing daunting global public health challenges that require complex 
problem solving, many organizations are affected by the global economic crisis. 
The central paradox is that public health resources (human capital and financial) 
are being reduced at a time when demand for such services most certainly will 
increase. A 2008 survey of 1,079 local health departments in the United State that 
was conducted by the National Association of County and City Health Officials 
(NACCHO) found that more than half of local health departments laid off employ-
ees or are unable to replace employees lost from attrition caused by budget restric-
tions (NACCHO, 2009). Extrapolating the results of the respondents from that 
survey to all 2,422 local public health departments suggest between 3,000 and 
6,000 local public health workers lost their jobs in 2008, and more are expected to 
lose their jobs in 2009 because of budget limitations. Additionally, an Association 
of Schools of Public Health (ASPH, 2008) report indicates that the current local, 
state, and federal workforce is inadequate to meet U.S. and global public health 
needs. Using the 1980 ratio of 220 public health workers to U.S. population as a 
benchmark, the ASPH report projects the need for an additional 250,000 public 
health workers (or total of 738,771) by 2020 to avert a workforce shortage and 
public health crisis (ASPH, 2008; Helsing and Anderson, 2008). On the global 
stage, some of the greatest deficits in the public health workforce occur in develop-
ing regions, such as sub-Saharan Africa, which represents 11 percent of the world’s 
population and 24 percent of the global disease burden (World Health Report, 
2006), including 67 percent of all people living with HIV and 75 percent of all 
AIDS deaths in 2007 (UNAIDS, 2008). In addition to the attrition from economic 
loss, as well as from other reasons, the graying of the public health workforce also 
causes considerable concern. ASPH estimates suggest that more than 40 percent of 
the current federal public health workforce is eligible to retire and that by 2012 more 
than 23 percent of the federal, state, and local public health workforce (>110,000 
workers) will retire (ASPH, 2008). In short, public health will once again be called 
to do more with less, while enduring unprecedented loss of critical expertise.

Although knowledge management cannot replace lost public health workers, 
it can enable an organization to retain critical knowledge and informal knowledge 
networks. As in any field, public health solutions are based on information, both 
explicit (written, spoken, or known, or a combination of these) and tacit (undocu-
mented but available by asking). One role of knowledge management is to capture 
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and use tacit and explicit information to improve information flow and develop new 
information that will directly benefit public health. For example, one of the func-
tions of knowledge management is to improve institutional memory by developing 
a system that documents how and why things are done. Capturing institutional 
memory is particularly important for the federal government and other organiza-
tions facing a graying workforce or high attrition. Furthermore, institutionalization 
of knowledge is very important in the context of unstable staffing. Considering the 
current economic crisis, with sudden and unexpected reductions already occurring 
in the public health workforce, knowledge management becomes a critical mecha-
nism to ensure quality performance and the continuity of public health’s ability to 
protect health and promote health equity.

Changing Needs and Expectations of People
The changing needs and expectations of the public we serve also drive the need to 
broadly adopt knowledge management practices in public health. For example, the 
number of individuals aged 65 years and older is expected to double in the next 30 
years from today’s 37 million people (Federal Interagency Forum on Aging-Related 
Statistics, 2008). Advances in infectious disease control (such as sanitation, vacci-
nation, and antibiotics) have created substantial global gains in the life expectancy 
of infants and children. Technological advances in medicine also have lowered 
mortality later in life. As a result, within two decades the number of people over 60 
years old is expected to exceed those who are less than 24 years of age (Bloom and 
Canning, 2005). Thus, although infectious disease control was a principal driver in 
the beginning of the last century, noncommunicable disease and disability result-
ing from heart disease, diabetes, and other chronic diseases—which in large part 
are preventable and are outcomes of behavior and lifestyle factors—will become 
an increasing focus for public health and health care (Lee, 2007). This important 
paradigm shift means that as more people survive into late adulthood, the public 
health impact of lifestyle factors, such as diet, the built environment, inactivity, and 
air quality, will become more evident. This increased impact from lifestyle factors 
will require public health to collect information from a variety of sources and sub-
sequently identify both obvious and hidden linkages that adversely impact health. 
Consequently, public health experts will need to accelerate the process of establish-
ing an evidence base and then translating that knowledge into practices that create 
informed policy and promote more healthful behaviors.

Another interesting facet of public expectation is the high level of technological 
savvy exhibited across the population—beginning with the millennial generation 
(born between 1980 and 2000) through to aging baby boomers (born between 1946 
and 1964). This technological savvy translates to into an empowered, mobile public 
that has access to an immense amount of information. Thus, a growing proportion 
of the general population is open to receiving and transmitting personal and nonper-
sonal information in a wide array of new platforms (such as personal health records, 
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social network smoking-cessation programs, genome databases, and self-reporting 
Web sites, such as “Patients Like Me”). Furthermore, this empowered public will 
be more proactively and directly engaged in public health issues than ever before. 
Technologies will empower the public by linking behavior, lifestyle factors, and their 
local environment to their personal health and by supporting the cooperative action 
and advocacy of self-assembled groups around communal issues. These changes in 
perspective present new opportunities and challenges for public health by altering 
how people and public health organizations interact and changing the way in which 
information is collected, developed into knowledge, and disseminated.

Technological Advancement
Technology is an undisputed enabler of knowledge management. Mainstream 
adoption of the Internet, development of sensor-aware environments, high-capacity 
computing, and social communication platforms have made information a com-
modity and forever altered how it is collected, accessed, transmitted, disseminated, 
and networked. As an enabler, technology does not replace human interaction but 
rather overcomes barriers of time, space, and scale. In the late 1700s, it may have 
taken months or years for most of the public to learn the outcome of U.S. presi-
dential elections; now almost everyone knows the outcome of an election almost as 
soon as voting ends. Although technology is not a panacea for establishing orga-
nizational knowledge management, it is essential for creating, sharing, and storing 
knowledge. For example, the conversion between tacit and explicit knowledge—
which is critical for optimal organizational performance and creation of new knowl-
edge—is greatly facilitated through wikis, e-mail, Web-based video, chat rooms, 
forums, and Web-based social networks. IBM uses a global, Web-based forum 
called the IBM InnovationJam that enables thousands of employees and guests 
from around the world to exchange ideas, capture information, and share experi-
ential knowledge on strategic topics of interest. Intellipedia is a wiki-based online 
system created by the intelligence community to broadly share information and 
engage a more youthful workforce (Shrader, 2006). A recent report demonstrates 
that Intellipedia contains more than 35,000 articles and has more than 37,000 
users (Havenstein, 2008). Technology is thus also well suited to facilitate rapid 
identification of information or individuals with specific knowledge in a given area. 
Future advances in artificial intelligence will help to better “sense” information 
and link individuals to the most relevant material, people, or places to improve the 
speed and the flow of useful knowledge. This improved speed and flow is critical 
in equipping people (within and outside of public health) to most effectively use 
the deluge of information available at any given time. Technology also is spurring 
the creation of a global health commons—engaging traditional and nontraditional 
public health partners to promote health as a sustainable, collectively maintained 
resource. Specifically, Web 2.0 has spawned new tools that can be adapted to sup-
port the key public health functions identified in the beginning of this chapter. 
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For example, ICARE (http://icare/ieor/berkeley.edu) is a social network that helps 
communities provide efficient, grassroots solutions to disaster relief by enabling 
peer-to-peer matching of individual donors and recipients of aid. Patientslikeme 
(http://www.patientslikeme.com) allows patients to capture and share information, 
ideas, and experiences with each other, health professionals, and professional orga-
nizations. “Who Is Sick?” (http://whoissick.org), allows individuals to use geomap-
ping tools to report symptoms and create real-time lay epidemiology profiles. These 
examples highlight the potential for Web or mobile networks to support key public 
health functions by dramatically amplifying the flow of information through vast 
networks of people. Public and nonprofit organizations already have started using 
wikis, blogs, microblogging, tags, Really Simple Syndication (RSS), and other Web 
2.0 tools as knowledge collection and distribution tools. As an example, the Red 
Cross, Office of National Drug Control Policy, and Centers for Disease Control 
and Prevention have already embraced microblogging tools such as Twitter. Others, 
such as the U.S. Geological Survey, operate sites such as “Did You Feel It?” that 
allow citizens to report earthquake activity. The use of social media (such as Flickr, 
Twitter, Wikipedia, YouTube, and Google Maps) in grassroots emergency response 
also has been demonstrated in the United States during the Virginia Tech campus 
shootings and California wildfires to convey real-time local knowledge (Palmer, 
2009). Certainly, there are questions concerning the present accuracy and quality 
of information that need to be addressed, but the potential for Web 2.0 to support 
public health knowledge management is tremendous.

A discussion of the impact of technology on public health knowledge man-
agement would be incomplete without mentioning cell phones and other mobile 
devices (commonly equipped with GPS, video, camera, and text messaging). The 
availability of wireless networks has enabled poor countries with minimal public 
health infrastructure to leapfrog older technologies and use cell phones to estab-
lish health information architectures and surveillance programs, and to provide 
remote medical treatment or diagnosis. In Kenya, mobile device applications enable 
health officials to collect information on specific patients, symptoms, treatments, 
and medical supplies/vaccines and to obtain instantaneous feedback during public 
health outbreaks (United Nations Foundation, 2007). Similarly, the public-private 
partnership “Phones for Health” program has helped countries such as Rwanda 
develop a national-scale, real-time public health information system that assists 
health workers to manage HIV/AIDS services and exchange treatment guidelines 
(United States President’s Emergency Plan for AIDS Relief, 2007). Of course, the 
utility of mobile health platforms is not unique to developing nations, and this 
technology has great potential for integrating public health into daily living by pro-
moting healthy behavior and enhancing communication between individuals and 
their health providers. This powerful combination of technology with an empow-
ered, proactive public will foster the creation of new knowledge and innovation—a 
winning combination for public health.
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Adoption of Knowledge Management: Practical Steps
If the adoption of knowledge management by public health departments is a cur-
rent priority, then how should it begin? The structure of potentially developing 
knowledge management in an organization can be envisioned with the basic func-
tions positioned on the bottom row of the pyramid (Figure 2.1):

Adopting a senior champion in the organization to support knowledge man-◾◾
agement efforts and develop a working group
Educating the staff on knowledge management◾◾
Determining how and where knowledge management might be of particular ◾◾
benefit to the organization
Determining how people in the organization are connected through ◾◾
social networks
Developing knowledge management initiatives (e.g., best-practice directory, ◾◾
lessons-learned database, communities of practice, expertise locators, collab-
orative systems, and e-learning systems)
Tracking individual efforts in knowledge management as part of the annual ◾◾
personnel appraisal
Developing leading and lagging measurements (that include inputs, outputs, ◾◾
and outcomes) to track and evaluate progress

 

Full-Fledged
KM Projects;
Knowledge
Sharing Forums;
Knowledge
Sharing
Recognition Day

Quick Win Pilots
Strategically Sprinkled

(CoP—use the CoP Res. Kit);
(Expertise Locator System);

(AAR Process Embedded within Daily Work Life);
(Mentoring Program; Lunch & Learns)

Senior
Champ.
Support
& KMWG

KM
Education

Knowledge
Audit

Social/Org.
Network
Analysis

Develop
Learning
& Know.
Sharing Prof.
as part of Annual
Appraisal

Figure 2.1  Building blocks for a KM program.
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Those leading the knowledge management effort of the organization will want 
to become informed users and advisers of knowledge management principles and 
methods. Fortunately, that task is relatively simple thanks to the Internet (the 
largest and most well used of all knowledge management projects). A few Web 
sites have more than enough information for those leading the development of 
knowledge management to get started (Table 2.2). Organizations developed to pro-
mote knowledge management, such as the Knowledge Management Professional 
Society, provide support using blogs, discussion forums, Listserv, and download-
able information. Journals such the Journal of Knowledge Management, Knowledge 
Management Research and Practice Journal, International Journal of Knowledge 
Management, Expert Systems with Applications Journal, and others are a source for 
review articles and up-to-date information.

A critical factor in establishing a knowledge management program is creating a 
foundation built on transparency and trust coupled with accountability and reward. 
High-impact, less-difficult projects are creating communities of practice, wikis, 
and blogs; developing mentoring to support knowledge management and holding 
brown-bag seminars; storytelling; and job shadowing and job rotation (Figure 2.2). 
Note that some of these functions already exist in many organizations. For exam-
ple, storytelling can be used as a mechanism to convey difficult-to-uncover tacit 
knowledge in a manner that is easily understood. One way to apply storytelling in 
a professional environment is to use part of a staff meeting to describe what worked 
and what did not work as a project progresses. Another basic function is analyzing 
formal and informal organizational social networks to identify how knowledge 
flows and where there are gaps in knowledge. Another function is to identify key 
players with specific roles in the organization, such as central connectors, boundary 
spanners, and those who are relatively isolated from others in the system. In nearly 
all organizations, e-mail is a key means of rapidly communicating information one 
on one or one on many. Listservs are commonly used to gather information from all 
members and in turn pass it quickly to all members for comment. Word-processing 
applications and wikis track changes and comments made to work products by each 
author or reviewer. The Semantic Web and Web 2.0 will enhance the capability of 

Table 2.2  Useful Knowledge Management-Related Web Sites

Http://www.km.gov (Federal KM Working Group)•	

Http://kmpro.org (KM Professional Society)•	

Http://www.insna.org (International Network of Social Network Analysts)•	

Http://www.ejkm.com (Electronic Journal of KM)•	

Http://www.kmworld.com (KMWorld)•	

Http://www.who.int/kms/en (KM at WHO)•	
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organizations to grow knowledge management through social networking, as many 
Web sites have a built-in social networking component.

Components can be added to an organization either one at a time, serially, or 
in clusters, depending on the existing capacity of the health department and its 
relative commitment to using knowledge management. Leaders in an organization 
should avoid the mistake of tackling a high-level function in the knowledge man-
agement pyramid before the functions in underlying layers are established within 
an organization. Attempting to develop those higher functions too early before the 
processes that support them are in place will increase the likelihood that knowledge 
management in the organization will fail.

Through basic operations such as these, a knowledge management system can 
be developed or enhanced to permit information to be accessed and used more eas-
ily. Such information can be the source of important “discoveries” through research 
conducted via knowledge management by research scientists, epidemiologists, stat-
isticians, economists, and social scientists. Advanced knowledge management tech-
nologies, such as mining data, text, multimedia, and Web content, can help discover 
hidden patterns and relationships in large masses of data, text, and images gathered for 
populations. Such an approach may have value in predicting, diagnosing, and help-
ing respond definitively to acute outbreaks and chronic diseases in the community.

DIFFICULTY OF KM-RELATED PROJECT AT CDC

EXPECTED
IMPACT

HIGH

LOW

CoPs/Blogs/
Wikis 
(PHI has
CoPs Init.)

AAR Process and
Resulting LLIS

Expertise
Locator SystemMentoring; Brown 

Bags; Storytelling;
Job Shadowing;
Job Rotation (Walk
in My
Shoes Pilot at 
COPTER) Web-Based Searchable

Video/Multimedia Asset
Management System (Video
Nuggets of Experts/Webcasts)

“Push-Based”,
Dynamic Profiling,
Integrated
Knowledge Mgt SystemContent Mgt System

With Cheat Sheets

Desk Side Reviews

LOW HIGH

Figure 2.2  KM project impact and level of difficulty.
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The Future of Knowledge Management in Public Health
Most public health agencies already are concerned with many of the processes 
involved in knowledge management: identifying and capturing, sharing, apply-
ing, and creating knowledge. Locating and using experts and communities for 
identifying, sharing, and transferring knowledge will be increasingly important 
for public health applications. Developing ontologies for allowing ease of use and 
access to knowledge management systems will support broader adoption for pub-
lic health applications. Advanced technologies, such as data mining, text mining, 
multimedia mining, and Web mining, also will achieve greater prominence as 
discovering hidden patterns and relationships in large masses of data, text, and 
images becomes increasingly essential for connecting the dots in public health-
related issues and outbreaks.

Social networking and the application of social network analysis will continue 
to be applied to identify knowledge flows, knowledge gaps, brokering roles, infor-
mal networks, and more formal ones. Certainly, the Semantic Web and Web 2.0 
will influence social networking, as many Web sites will have a social networking 
component built in. Social network analysis will help identify the central connec-
tors, boundary spanners, and isolates as related to public health applications.

In the same way that the cell phone is ubiquitous, knowledge management 
also will be seamlessly embedded within the fabric of organizations and society. 
We already have been applying knowledge management concepts for eons, perhaps 
under different terminology. As knowledge management becomes a part of the daily 
lives of individuals, people will have increased means for capturing, exchanging, 
and creating knowledge. Those public health organizations that embrace knowl-
edge management now will have a head start for taking advantage of tomorrow’s 
windows of opportunity.

Disclaimer: The views and opinions of the authors expressed herein do 
not necessarily state or reflect those of the CDC, HHS, or the United 
States government.
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Introduction
Our previously funded edge research project (Liebowitz et al., 2007a) focused on 
cross-generational knowledge flows in edge organizations. An edge organization 
is network-centric and empowers decision making “on the edge,” often relevant 
in public health situations. We found that cross-generational biases affect tacit 
knowledge transfer between edge-like teams. Our findings were based on the use of 
our university graduate capstone teams, whereby three to six individuals per team 
worked together on semester-long “real” projects. Our research was novel in that 
the combination of intergenerational differences (Wei, 2006; DiRomualdo, 2006), 
tacit knowledge transfer (Foos et al., 2006; Liebowitz, 2006a, 2006b, 2008, 2009; 
Nissen, 2006, 2007; Perrolle and Moris, 2007), and edge organizations (Alberts & 
Hayes, 2003, 2007) had never been studied.

One limitation of our research was the need to address how edge-like teams 
can overcome possible cross-generational biases in order to enhance knowledge 
flows for improved team productivity. Our prior research tested various hypoth-
eses, but stopped just short of recommending ways to counter these intergenera-
tional differences to stimulate team efficiency and effectiveness. Additionally, 
case studies in defense and industry need to be collected, analyzed, and dis-
cussed to show how edge-like teams have overcome difficulties resulting from 
cross-generational knowledge flows. The focus of our current research addresses 
these limitations.

Specifically, we first examine the field of ontologies to build an ontology for 
cross-generational knowledge flows in edge organizations. Once the ontology is 
built, the next step is to apply the ontology as a framework in order to determine 
types of knowledge and cross-generational knowledge flows that are critical to the 
success of edge organizations. A survey instrument can then be designed in order 
to identify these knowledge flows and knowledge gaps in three case studies. Social/
organizational network analysis are then used to help identify, understand, and visu-
alize these knowledge flows in order to provide recommendations on critical success 
factors for enabling cross-generational knowledge flows in edge organizations.

To date, the initial ontology for cross-generational knowledge flows in edge 
organizations has been constructed. Protégé, from Stanford University and the lead-
ing ontology development software tool, has been used to assist in this endeavor. 
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The survey instrument was developed, and the two edge-like case organizations 
used in our study are: U.S. Navy/defense—a Navy knowledge management team; 
and industry—an intelligent transportation system company’s information tech-
nology team. The survey was sent out in early November 2007, and the responses 
were returned in December 2007. The responses were encoded, and social/orga-
nizational network analysis was applied using the social network analysis tool 
UCINET/NetDraw (http://www.analytictech.com).

Ontology Development for Cross-Generational 
Knowledge Flows in Edge Organizations
An ontology can be viewed as a semiformal model of a real-world domain which 
portrays that domain in terms of its most imperative concepts, as well as the interac-
tion among them (Swartout and Tate, 1999). By creating an ontology for a domain, 
the developer endeavors to formalize the domain, explicitly listing the concepts 
(things) in that field and the way that they relate to one another.

The focal idea for building this ontology is to capture the main concepts and their 
interrelationships in the domain of cross-generational knowledge flows in edge orga-
nizations. To provide better integration with existing knowledge sources, we relied 
closely on the existing vocabulary and expressions available in both Liebowitz et al. 
(2007) and the key edge organization references (Alberts and Hayes, 2003, 2007).

Before we started building our ontology, we reviewed the best practices of ontol-
ogy design principles and methodologies, as well as the available ontology devel-
opment software tools. Ontology development could be equivalent with software 
engineering in complexity and principles of development. In the software engi-
neering field, many matured methodologies already exist, such as rational unified 
process (Hunt, 2003) or extreme programming (Beck, 2000). Most of the ontology 
development authors (Gomez-Perez et al., 2004; Noy and McGuinness, 2001; Sure 
and Studer, 2002) recognize that the field of ontology development is not as mature 
as the field of software engineering, and presently there is no universal set of insti-
tuted and commonly accepted practices.

We followed the ontology methodology proposed by Noy and McGuinness 
(2001) for our ontology development. We carefully analyzed our key reference 
sources to look for important classes, instances, and relationships between terms. 
We used Protégé 3.1.1 (2007), developed by Stanford University, for the ontology 
development and encoding. Protégé provides visual interfaces for making classes, 
individuals, and properties, as well as an interface to test the ontology with dif-
ferent queries. It also provides support to generate graph diagrams that are almost 
intuitive and easy to understand. We created the ontology with its visual interface. 
Figure 3.1 shows the visual interface, which has different tabs.
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More tabs can be configured from the menu. The main tabs used are: “classes” 
(domain concepts) and their attributes and relationships; “properties” for creation 
of properties and setting their ranges or restrictions; and “individuals” for creation 
of instances in our data model. Jambalaya is a plug-in created for Protégé that 
visualizes regular Protégé and OWL knowledge bases. This visualization technique 
is designed to enhance browsing, exploring, and interaction with the knowledge 
structure. Figure 3.2 shows a view from our ontology with Jambalaya.

The resulting models (classes and instances) can be loaded and saved in vari-
ous formats, including Extensible Markup Language (XML), Unified Modeling 
Language (UML), and Resource Description Framework (RDF). Protégé also pro-
vides a very scalable database back end. From a programmer’s perspective, one of 
Protégé’s most attractive features is that it provides an open source Application 
Programming Interface (API) to plug in Java components and access the domain 
models from its own application. As a result, systems can be developed very rap-
idly—starting with the underlying domain model, letting Protégé generate the 
basic user interface, and then gradually write widgets and plug-ins to customize its 
look and feel and behavior.

Figure 3.1  Screen shot of Protégé in the cross-generational knowledge flow in 
edge organization domain.

© 2010 by Taylor and Francis Group, LLC



Extending Cross-Generational Knowledge Flow Research  ◾  43

Analyzing Cross-Generational Knowledge 
Flows in Edge Organizations
Based on the ontology developed in the previous section, a survey instrument was 
developed to determine cross-generational knowledge flows in two edge-like case 
organizations (one in the military and one in industry). Social/organizational 
network analysis is being used to map these knowledge flows and knowledge 
gaps in the organizations. Liebowitz (2007), Liebowitz et al. (2007b), and Cross 
and Parker (2004) have written extensively about the importance of the informal 
organization and how innovation is increased through the informal social net-
works in organizations. Katzenbach Partners (2007) also echo these points in a 
recent report on “The Informal Organization.” Clippinger (in press) reinforces 
the importance of social networks in edge organizations through leveraging 
trust and community building. Yoo et al. (2007) showed that knowledge sharing 
practices were enacted differently from the official strategy in order to close the 
post-merger knowledge gap. Even when looking across generations, a Generation 
Yer (or some call Generation Net) was quoted on the local news as saying that 
“my success depends upon my connections.” Thus, social/organizational network 

Figure 3.2  Screen shot using the Jambalaya plug-in for Protégé for our domain.
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analysis can be very useful to help map and visualize these cross-generational 
knowledge flows.

The survey instrument, derived from Liebowitz and Plexus Scientific Corp., 
contains the following questions as shown below:

A. Basic Demographics

	 1.	Write your full name: ________________________________________

	 2.	�How long have you been working in your current organization? 
Please choose only one of the following: 
____ Less than 1 year 
____ 1–3 years 
____ 4–6 years 
____ 7–10 years 
____ 11–15 years 
____ 16 years or more

	 3.	�What is your primary role or function within the organization? 
____________________________________________________________

	 4.	�What generation were you born? 
____ “War” generation (1945 or earlier) 
____ Baby boomers (1946–1965) 
____ Generation Xers (1966–1979) 
____ Generation Yers (1980 or later)

	 5.	�How many years of professional experience do you possess? 
____ Less than 1 year 
____ 1–3 years 
____ 4–6 years 
____ 7–10 years 
____ 11–15 years 
____ 16 years or more

B. Team Characteristics (“Team” refers to your specific project/program team; if 
this doesn’t apply, then kindly use “team” as department.)

	 1.	Please respond to each of the following questions with a rating of 1–5.

Weak

1 2 3 4 5

Strong

Rating

	 a.	How well do you rate your team’s ability to work together 
with other teams?
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Rating

	 b.	How well do you rate your team’s agility in terms of being 
well-suited to deal with uncertainty and unfamiliarity?

	 c.	How well is there a shared understanding of command 
intent among your team?

	 d.	How well do you rate your team’s ability in terms of 
generating interactions between and among any and all team 
members?

	 e.	How well is there situational leadership on your team, 
whereby no single person will be in charge all the time?

	 f.	How well would you rate your team as being 
nonhierarchical?

	 g.	How well would you rate your team’s degree of competency?

	 h.	How well would you rate your team’s multitasking ability?

	 i.	How well do you rate your team’s ability to utilize 
information technology via a robust network to facilitate 
information sharing?

	 j.	How well does your team exhibit strong work values among 
your team?

	 k.	How well does your team exhibit strong family values among 
your team?

	 l.	How well does your team exhibit strong communications 
flow among your team?

	m.	How well does your team exhibit strong interpersonal 
trust among your team?

	 n.	What is the degree of cultural issues affecting your team?

	 o.	How well does your team encourage incentives to share 
knowledge?

	 p.	How well does your team exhibit reciprocity of knowledge 
shared among your team?

	 q.	How well does your team exhibit loyalty among members?

	 r.	What is the degree of gender issues affecting the team?

	 s.	What is the degree of cross-generational biases among the 
team?
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	 2.	Please provide us with the name of each person (internal and external to your 
organization) with whom you interact in order to accomplish your tasks or 
assist him/her in accomplishing his/her tasks. Kindly mark “I” for internal 
person and “E” for external person. Please include their department/organi-
zation as well.

	 3.	How long have you known this person? 
a = less than 1 year	 d = 5–10 years 
b = 1–2 years	 e = more than 10 years 
c = 3–5 years

	 4.	Please indicate his/her hierarchical level within the organization relative to 
your own. 
a = higher than yours	 b = equal to yours	 c = lower than yours

	 5.	Please indicate the frequency with which you interact with this person for 
information and collaboration purposes. 
a = seldom	 c = often 
b = sometimes	 d = very often

	 6.	Who usually initiates the interaction? 
a = I generally initiate 
b = He/she generally initiates 
c = Equal amounts of initiation

	 7.	Do you turn to this person for decision-making information, general 
information, or as a sounding board for ideas? Please indicate all that apply. 
(More than one answer may apply; e.g., D and S.) 
D = decision-making information	 S = sounding board for ideas 
G = general information 	 O = other (please specify)

	 8.	What topic(s) of information do you usually discuss with this person?

Survey Responses and Analysis
Two organizations were used for our cross-generational edge teams. The first was a 
Navy knowledge management team, and the second was an intelligent transporta-
tion system company IT team. We are looking at the following types of questions: 
(1) Does generation, tenure in the organization, and/or years of professional experi-
ence have an impact on the types of knowledge that are exchanged via cross-genera-
tional knowledge flows in edge organizations, in order for the organizations to meet 
their strategic objectives? (2) What factors suggest a successful cross-generational 
knowledge flow? (3) What factors are most important to an edge organization for 
promoting cross-generational knowledge flows? We have compiled the responses 
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from the surveys in order to apply our social/organizational network analysis tool, 
UCINET/NetDraw (http://www.analytictech.com), to help analyze and visualize 
the cross-generational knowledge flows in these edge-like organizations (Liebowitz, 
2007). This allows us to gather insight and recommend critical success factors for 
ensuring cross-generational knowledge flows in edge-like organizations.

According to the survey responses as shown in Figure 3.3 and Table 3.1, ques-
tions (a) through (i) relate to the characteristics of an edge organization. Questions 
(j) through (s) relate to characteristics of cross-generational knowledge flows. 
Interestingly, the average ratings from the team members of the case organizations 
show, within some slight varying degrees, that they possess the necessary charac-
teristics of being an edge-like team. From Net’s and Telv’s respondents, some team 
members were positioned throughout the world with a cadre of team members 
being situated in the same area. In Net’s and Telv’s ratings, the only edge charac-
teristic which was not fully satisfied was the team being nonhierarchical. In both 
cases, an average neutral response was indicated by the team respondents.

In terms of the survey respondents’ average ratings dealing with cross-genera-
tional knowledge flows, questions (j) through (s) covered the main attributes based 
on Liebowitz et al. (2007). The average ratings generally showed that Net and Telv 
displayed the necessary characteristics for strong cross-generational knowledge 
flows within the team. However, there were some trust, reciprocity, and communi-
cations flow issues that existed, mostly with the Telv team, which could inhibit how 
successful the team would be in cross-generational knowledge flows.

Figure 3.3  Survey responses on team characteristics.
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Table 3.1  Survey Average Ratings Relating to Team Characteristics

Average  
Rating

	 a.	How well do you rate your team’s ability to work together with 
other teams?

Net: S 
Telv: S

	 b.	How well do you rate your team’s agility in terms of being 
well-suited to deal with uncertainty and unfamiliarity?

Net: S 
Telv: N

	 c.	How well is there a shared understanding of command intent 
among your team?

Net: S 
Telv: N

	 d.	How well do you rate your team’s ability in terms of generating 
interactions between and among any and all team members?

Net: S 
Telv: N-S

	 e.	How well is there situational leadership on your team, whereby 
no single person will be in charge all the time?

Net: N 
Telv: W-S

	 f.	How well would you rate your team as being nonhierarchical? Net: N-W 
Telv: N

	 g.	How well would you rate your team’s degree of competency? Net: S 
Telv: S

	 h.	How well would you rate your team’s ability as being a good 
multitasker?

Net: S 
Telv: N-S

	 i.	How well do you rate your team’s ability to utilize information 
technology via a robust network to facilitate information sharing?

Net: S-VS 
Telv: N-S

	 j.	How well does your team exhibit strong work values among 
your team?

Net: S-VS 
Telv: S

	 k.	How well does your team exhibit strong family values among 
your team?

Net: S-VS 
Telv: S

	 l.	How well does your team exhibit strong communications flow 
among your team?

Net: N 
Telv: N

	m.	How well does your team exhibit strong interpersonal 
trust among your team?

Net: N-S 
Telv: N

	 n.	What is the degree of cultural issues affecting your team? Net: VW 
Telv: VW

	 o.	How well does your team encourage incentives to share 
knowledge?

Net: V-VS 
Telv: W

	 p.	How well does your team exhibit reciprocity of knowledge 
shared among your team?

Net: S 
Tel: W-N
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In reviewing some of the literature on generational diversity as related to succes-
sion planning (Bedell, 2007), organizations must master the baby boomer–Genera-
tion X–Generation Y divide. In order to plan for the future, Bedell (2007) discusses 
some techniques in terms of ensuring better succession planning through involving 
the Generation Yers:

	 1.	Onboarding: Take a cohort approach, connect their work, solicit their input, 
and have fun.

	 2.	Training: Include Generation Xers and boomers with the Generation Yers in 
the training to heighten generational diversity awareness.

	 3.	Mentoring/Reverse Mentoring: Match a Generation Yer with a boomer, and 
let Generation Yer be a “technology mentor.”

	 4.	Coaching: Coach the team at the beginning and beyond.
	 5.	Give Them a Seat at the Table: Get the Generation Yer involved so he or she 

can contribute to the decision-making process.
	 6.	Passport Initiatives: Let the Generation Yer “travel” to different functional 

and geographical areas within the company to bridge across the silos.

Multidimensional analysis portrays the clusters of interactions among the team 
members. For the Net team, people do not stick with only their “generational” col-
leagues. The same held true based on the years of professional experience—that is, 
the team members did not just stay with those who had the same years of profes-
sional experience as they did.

In analyzing the Net team further, the generational issues were nonapparent in 
terms of who they contact, the relationship with that individual, the level within 
the team, the frequency of contact, the initiator of the contact, and the informa-
tion type sought. The average responses for the Net team were: contacted person’s 
relationship was less than one year, lower level in the organization, often or very 
often frequency of contact, equal or self-initiated contacts, and decision-making 
and general types of information sought.

Average  
Rating

	 q.	How well does your team exhibit loyalty among members? Net: S 
Telv: N

	 r.	What is the degree of gender issues affecting your team? Net: VW 
Telv: VW

	 s.	What is the degree of cross-generational biases among your 
team?

Net: VW 
Telv: VW
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Spring embedding can be used to position the network actors based on their 
geodesic distances and to analyze the direction and strength of the knowledge flows 
in the network (Polites and Watson, 2008). Figure 3.4 shows spring embedding of 
the Net team by generation, and clusters begin to emerge, as well as connections 
between the clusters. The BB refers to baby boomer, the GX refers to Generation 
Xer, and the P refers to a Person Contact. BB2, BB5, and GX2 are “cutpoints,” 
meaning that these network members emerge if the network is cut into loosely cou-
pled components. These individuals could be knowledge enablers, but also could 
play the role of knowledge inhibitors if wanted. Thus, the knowledge flows can be 
affected by these individuals. If you convert the P to its appropriate generation, as 
shown in Figure 3.5, some interesting results appear. Most of the people contacted 
for advice were baby boomers. However, cross-generational knowledge flows take 
place between the baby boomers and the Generation Xers, as shown by GX1 and 
GX2 contacting the BB, and BB1 and BB2 contacting the GX, and BB2, BB3, 
BB4, and BB5 contacting the BB.

In analyzing the Telv team, the team members were either baby boomers or 
Generation Xers. The boomers had either seven to ten years of professional experi-
ence or eleven to fifteen years. The Generation Xers had four to six years of profes-
sional experience. The boomers on the team sought out people who had more years 
of experience (typically five to ten years) than those sought out by the Generation 
Xers (one to two years). This is not unusual, as the boomers had been working at Telv 
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Figure 3.4 N et team layout by generation (spring embedding).

© 2010 by Taylor and Francis Group, LLC



Extending Cross-Generational Knowledge Flow Research  ◾  51

longer than the Generation Xers and had developed longer relationships over those 
years. Figure 3.6 shows the reciprocal ties (lighter lines) and the nonreciprocal ties 
(darker lines) between the Telv team members and their contacts in terms of years of 
professional experience. The larger square shows a higher degree of centrality.

Figure 3.7 shows the Telv team in terms of betweenness centrality. Here, BB2 
and GX1 have the highest values for betweenness—that is, they are the most 
sought after “go-betweens” within the Telv team. Figure 3.8 indicates the connec-
tions between the Telv team members and those they reach out to for advice based 
on the number of years they know them.

In looking across the two generations on the team, there was not a difference in 
the hierarchy of those contacted (equal), the frequency of those contacted (often), 
or the initiator of those contacts (the other person usually initiates). The only slight 
difference between the two generations on the Telv team was that the boomers with 
seven to ten years of professional experience sought out information for decision 
making and general purposes, whereas the boomers with eleven to fifteen years of 
experience and the Generation Xers sought out people for decision-making, gen-
eral, and sounding board types of information.

In order to determine how successful the cross-generational knowledge flows are 
within the teams, we must associate them with the knowledge management (KM) 
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Figure 3.5 N et team (degree of centrality) by converting all nodes to generations.
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Figure 3.6  Telv team and its contacts in terms of years of professional experience.
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Figure 3.7  Telv team betweenness centrality.
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strategic goals of the team. The strategic goals related to knowledge management 
deal with five categories: adaptability/agility (AA), creativity/innovation (C), insti-
tutional memory building (IM), organizational internal effectiveness (IE), and 
organizational external effectiveness (EE). For example, Telv’s adaptability goal is 
to rapidly commercialize new products and services, and its institutional memory 
building goal is to retain critical knowledge before the individual leaves. We asso-
ciated the specific knowledge topics indicated by the survey respondents with the 
five strategic KM goals. Then, we examined the knowledge flows across genera-
tions by individual and department/function as related to the knowledge topics 
and knowledge types. In this manner, we can see if there are any structural holes or 
knowledge gaps in terms of the cross-generational knowledge flows as contributing 
to the team’s KM goals.

The spring-embedded view of the Telv team, as shown in Figure 3.9, shows that 
the Systems Engineering department is the liaison between BB1 and BB3; GX1 is 
the liaison within the IT outsourced group in India; and BB4 (the team leader) has 
direct ties to senior management in the U.S. and India. Probing deeper to exam-
ine the individuals by knowledge topic (Infotopic) and knowledge type (Infotype), 
Figures 3.10 and 3.11 show that the greatest connections among the Telv team indi-
viduals are with adaptability/agility (AA), creativity (C), organizational internal 
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Figure 3.10  Telv team ID versus infotopic.
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effectiveness (IE), and organizational external effectiveness (EE). In addition, most 
of the individuals reach out to others in the Telv team for first, decision-making 
information (denoted by the number 3 in Figure 3.11), and then general informa-
tion (denoted by the number 1) and sounding-board information (denoted by num-
ber 2; other information is denoted by 0).

In looking across the organizational units on the Telv team by knowledge topic 
and knowledge type, Figures 3.12 and 3.13 show the following: Organizational 
internal effectiveness (IE) has the highest number of direct ties with the depart-
ments and thus is a high priority; the human resources (HR) and consulting depart-
ments have the highest closeness values related to institutional nemory (IM); and 
organizational internal effectiveness (IE) possesses the highest betweenness value 
followed by adaptability/agility (AA). Also, the senior management members, as 
expected, have the closest ties to the decision-making information (denoted by the 
number 3 in Figure 3.13).

Returning to our original research questions, what can we learn from these 
case studies? Does generation, tenure in the organization, or years of professional 
experience have an impact on the types of knowledge that are exchanged via cross-
generational knowledge flows in edge organizations, in order for the organizations 
to meet their strategic objectives? From our exploratory case studies using the Net 
and Telv teams, we found that information flow networks are formed by knowl-
edge sharing within the teams, especially the geographically distributed team like 
the Net team. Organizational adaptability is a function of the ability to learn and 
to act due to shifting events (Leinonen and Bluemink, 2008; Anantatmula, 2007; 
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Tseng, 2008; Courtney et al., 2007). On the other hand, agility is the speed of 
response to potential changes. The baby boomers in both studied groups act as 
power networks, as they are directly linked to the leadership. They are the actors 
who invigorate others. Betweenness, as to the extent in which a particular actor is 
measured against (position) various other actors in the network, are again the baby 
boomers. Cross and Parker (2004) state that actors with high betweenness and 
those who are closely connected to them become high performers as well. For this 
reason, high energy tends to gather in discernible pockets within an organization 
and, in our case studies, is more visible in the Net team.

Edge organizations highlight a degree of independence of the units. They 
are flexible, allowing teams to be set up in response to new tasks. The results 
of the surveys and our social network analysis suggest that resourcefulness can 
enhance the performance of people for a variety of tasks, including decision mak-
ing. Another characteristic of the edge organization is situational awareness (SA), 
which is about being aware of what is going on. Both teams indicated that inter-
nal and external effectiveness and institutional memory are among the categories 
for sharing and transferring knowledge. These categories are tightly linked to SA 
as well. The years of professional experience in baby boomers are strongly related 
with SA. From a recent experimental study (Marks et al., 2008), knowledge shar-
ing was found to be facilitated by management’s reminders of the importance of 
the goal and reminders about rivals. In the same study, knowledge sharing was 
more likely to occur with individuals with prosocial traits—that is, people con-
cerned more about the group’s collective goals versus individual agendas. In our 
case studies, we would need to further study the prosocial nature of the individu-
als among the teams.

In addressing the other two research questions, and based on the exploratory 
case studies, the following were important as critical success factors for cross-gener-
ational knowledge flows: shared understanding, reciprocity, intrinsic worth of the 
knowledge, subset of overlapping values to reduce generational gaps, convenient 
knowledge transfer mechanisms, and established trust/rapport. Shared understand-
ing refers to having a mutual conveyance and agreement of ideas that are shared 
between two parties. Reciprocity refers to being willing to share one’s knowledge, 
because given a similar situation, the knowledge recipient would in turn share his 
or her knowledge with the individual. Intrinsic worth of knowledge refers to the 
value and merit of the knowledge being conveyed. A subset of overlapping values 
to reduce generational gaps also is important to lead to a common, shared under-
standing. Convenient knowledge transfer mechanisms need to exist for cross-gener-
ational knowledge flows so that “user adoption” will be enhanced. These knowledge 
transfer mechanisms could be either codified or personalized approaches to sharing 
knowledge. Last, having interpersonal trust and respect for each other will enhance 
knowledge sharing as well.

Curiously enough, these critical success factors are not unique to just cross-
generational knowledge flows. Most of the literature on knowledge management 
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performance or success (Guo and Sheffield, 2008) highlights many of these factors. 
Interestingly too, the critical success factors for cross-generational knowledge flows 
in edge organizations, as exemplified in our two case studies, also reflect the same 
set of success factors with two caveats. The first caveat deals with establishing trust 
and rapport among the team members. This is especially important in edge organi-
zations due to situational leadership, whereby the leadership changes based on the 
task at hand and the team leader may rotate according to the necessary set of skills 
and competencies needed for a given mission. The second caveat deals with having 
convenient knowledge transfer mechanisms. In an edge organization, network cen-
tricity is a common factor; therefore, this should help provide convenient knowl-
edge transfer mechanisms among the team.

In looking ahead toward the future, research in cross-generational knowledge 
flows, particularly in the context of edge organizations, is fertile ground. This is 
especially true in today’s environment where knowledge retention issues loom over 
many organizations. Our exploratory case study approach is limited and gener-
alizability may be difficult to attain due to the inherit qualities of the case study 
method. However, we believe our research confirms many of the hypotheses from 
our earlier research (Liebowitz et al., 2007)

Summary
With human capital strategy issues looming in many organizations, it becomes 
increasingly important to best leverage knowledge internally and externally for 
organizations to succeed. Furthermore, for organizations to be more adaptive and 
agile, especially in the case of edge organizations, fluid knowledge flows become 
even more paramount. Cross-generational knowledge flow in edge organizations is 
an exciting area of research that has been partly overlooked. This paper sheds some 
additional light on this topic by extending our previous research through the use 
of ontologies and social/organizational network analysis applied to real cases in 
defense and industry.
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Introduction
A confluence of trends is beginning to change the way organizations and countries treat 
their most critical knowledge and people with the skills to use specialized knowledge:
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Aging “baby boomer” demographic trends in the U.S. and other devel-◾◾
oped countries
Increased migration of experienced specialist workers (e.g., nurses) from less-◾◾
developed countries to developed countries
Globalization of services◾◾
Low pipeline replenishment rates contribute to the need for retaining knowl-◾◾
edge at organizational and national levels

Recent contrary trends suggest lower urgency for retaining knowledge of U.S. 
workers: A worsening economic situation and higher life expectancy likely will delay 
retirement and extend working life. The worsening economic situation precipitated 
by the “credit crunch” contagion has negatively impacted retirement wealth in 
terms of falling house values and diminished pension benefits available to retirees. 
Financial uncertainty will cause potential retirees to postpone early retirement, and 
perhaps push traditional retirement age to sixty-seven or beyond (Losey, 2008).

This easing in urgency may be a temporary blip. Demographic trends are 
likely to bring organizational knowledge retention to the fore at most government 
and commercial organizations in the next decade. An increasing U.S. population 
dependency ratio caused by the impending retirement of baby boomers is a key risk 
to organizations in the coming twenty years—a risk that is perhaps not fully recog-
nized by management. Organizational knowledge retention can affect operational 
levels, and when critical, may impact ability to implement strategy (Liebowitz, 
2009). In extreme cases, future earnings and the viability of the organization itself 
are impacted (De Long and Davenport, 2003).

The baby boomer generation is currently reaching retirement (Ebrahimi, Saives, 
and Holford, 2008), while knowledge workers are increasingly key to filling the 
fastest-growing jobs of the future (Lord and Farrington, 2006). Baby boomers will 
probably retire at an increasing rate (Inman and Inman, 2004), taking with them 
knowledge that is crucial to existing operations and innovation (Liebowitz and 
Liebowitz, 2006), although some may postpone retirement, leading to intergenera-
tional workforce challenges (Lord and Farrington, 2006). All these trends could 
mean “a shortage of 10 million workers by 2010” (Inman and Inman, 2004).

Globalization of services means that migration of skilled employees from less-
developed countries is increasingly relied upon to fill gaps, as “about 65% of all eco-
nomically active migrants . . . are classed as highly skilled” (Stillwell et al., 2004). 
Outsourcing—a short-term solution to brain drain—perpetuates “the revolving 
door” as “employees are no longer making long term commitments to companies 
and companies are no longer making long term commitments to employees as 
evidenced by outsourcing internal jobs” (McManus et al., 2003). The U.S. fed-
eral government is depending more and more on outsourcing to private compa-
nies for information technology (IT) and specialized functions, so much so that 
the number of private federal contractors has now risen to 7.5 million, which is 
four times greater than the federal workforce itself, according to the report. Such a 

© 2010 by Taylor and Francis Group, LLC



Knowledge Retention Trends  ◾  63

trend is leading the government to the “outsourcing (of) its brain” (Rawstory, 2007; 
Wysocki, 2007).

Migration of skilled labor is reaching epidemic proportions in some regions. 
For example, 1 in 37 in the Caribbean has migrated, and roughly two-thirds of 
Jamaica’s nursing population has already emigrated. Nurses predominately emi-
grate to the U.S., U.K., and other developed countries, where the demand–pull is 
strong. The U.S. nurse ratio is 97 per 10,000 people, while in the Caribbean region, 
where HIV/AIDS prevalence is second only to sub-Saharan Africa, the nurse ratio 
ranges are at best from just over 50 (Barbados and Cayman Islands) to a low of 1.1 
in Haiti. In a large population center of Jamaica the rate is 17, while in relatively 
affluent Trinidad the rate stands at only 29 (Salmon et al., 2007).

In a recent strategy report the International Finance Corp. (IFC—A World 
Bank Group) (IFC, 2008a) proposed a health policy strategy in Africa of formally 
facilitating, “public-private partnerships [PPPs] with governments aimed at lever-
aging the capacities of the private sector to improve the volume of medical profes-
sionals trained, e.g., could include interventions to create sufficient volumes for 
domestic and ‘export’ purposes as in Philippines and Thailand.” One example of 
PPPs is the Managed Migration Program of the Caribbean that is a “regional strat-
egy for retaining an adequate number of competent nursing personnel to deliver 
health programs and services to the Caribbean nationals.” This coordinating net-
work of private and public entities is focused on terms and conditions of work, 
recruitment, retention and training, value of nursing, utilization and deployment, 
management practices, including succession planning, and policy development 
(Salmon et al., 2007).

Trends suggest that knowledge retention will become increasingly more 
important for governments and organizations. Appropriate policies and coordina-
tion among interested parties—nongovernmental, multilaterals, and government 
organizations at all levels—are critical to balancing the needs of developed and 
developing countries with experienced staff and simultaneously preserving rights of 
citizens to practice nursing or other professions in other countries.

Organizational knowledge retention is primarily about preserving the organi-
zation’s ability to use specialized and critical knowledge in achieving objectives. 
According to Frigo (2006), it consists of understanding the existing position in the 
firm, focusing on policies to identify and retain the right people, and transcending 
organizational policies.

Another view is that knowledge is represented by the network of collaborations 
and relationships among knowledge workers (whether intraorganization or inter-
organizational). Lintern et al. (2002) suggest that “explicit knowledge tends to be 
individual but implicit knowledge is shared.” In this context, Lintern et al. (2002) 
say that we should not talk about “retention but continuity.”

The results discussed in this paper focus on knowledge retention from employee 
perspectives. Other surveys (Monster, 2007) tend to survey human resource (HR) 
professionals at organizations—thus deriving an organizational perspective of 
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knowledge retention, while others studied small, homogeneous samples (Philip and 
Turnbull, 2006). The result of applying a nineteen-question survey instrument, 
open to the general public, is used to explore perceptions of knowledge retention 
from sixty-nine respondents. A materially similar survey was directed at a sample of 
IFC sector specialists and is examined qualitatively due to the small sample proper-
ties of an additional eleven respondents.

Literature Overview and Survey Variables
It is no surprise that knowledge workers are relatively reluctant to share exper-
tise and underlying knowledge, although motivations will differ (De Long, 2005). 
Lahti and Beyerlein (2000) found that “knowledge is still power . . . so this causes 
one to be more cautious. . . . If you transfer too much knowledge to clients, they 
may not need you in the future.” Liebowitz and Liebowitz (2006) also described 
a Georgetown University administrator who wanted to “reduce the institutional 
dependence on specialized personnel with ‘secret knowledge’ that allows them to 
complete tasks nobody else can perform.” De Long and Davenport (2003) described 
Siemens’ practice as including the “expert’s level of motivation and capability for 
sharing the knowledge.”

Lee and Maurer (1997) state that there are five general characteristics of profes-
sionals in high-tech firms: “First, they are expert in some abstract knowledge base 
that was acquired over a long period of time. Second, these professionals perceive 
a basic right to work in an autonomous fashion. Third, these knowledge workers 
identify with their chosen profession and other members of that profession. Fourth, 
they hold an ethically based responsibility to help their clients (or employers). Fifth, 
knowledge workers value a collective standard (i.e., code of professional conduct 
and feel committed to enforcement of that standard).”

The intangible nature of knowledge makes it more difficult to manage. While 
a knowledge management (KM) “lessons learned” system may allow for stores of 
expert interviews and cases, the problem is about motivating remaining staff to 
invest time learning from case databases and videotaped interviews (De Long, 
2005). Hesketh (1997) says that, “maximizing the chance of developing transferable 
expertise involves combining elements of rule-based and exemplar-based learning, 
it also requires a lengthening of the time during skill acquisition when analyti-
cal processing is involved.” A number of authors suggest that the more tacit the 
knowledge the more appropriate it is to transfer knowledge using mentoring tech-
niques. Hesketh (1997) describes lifting the novice to a “routine expert” and finally 
to an “adaptive expert” using “situated learning techniques” as well as “extended 
practice.” In essence, the problem with expertise is that the more one is an expert, 
the more difficult it is to codify the tacit knowledge and transfer the expertise to 
another, especially under tight succession deadlines.
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De Long and Davenport (2003) and Liebowitz (2003) suggest a number of 
techniques for retaining knowledge, including more proactive monitoring of 
potential expert turnover, assessment of knowledge criticality, and knowledge gaps. 
Liebowitz (2003) goes further in directing primary experts to formally mentor 
individuals who are receptive and able to learn and develop the expertise at risk, 
but Szulanski (1996) describes three barriers, including “absorptive capacity” of 
the recipient, “causal ambiguity” regarding recipient understanding of cause-and-
effect relationships, and quality of the relationship between mentor and recipient. 
On the policy level, Liebowitz (2003) asserts that the government’s strategy for 
record retention should be broadened, and HR enablers should provide recogni-
tion (formal and informal) through performance management and devices such 
as “recognition days.” Formal facilitators of knowledge management also should 
be involved in embedding key KM and record management steps into daily busi-
ness processes, and in the associated change management to make the changes 
meaningful and assure linkage of knowledge retention, sharing, and management 
to work processes rewarded under existing HR policies. Lahti and Beyerlein (2000) 
describe a similar schema:

Refine compensation systems to provide an incentive for sharing knowledge.◾◾
Revise performance management systems to make individuals accountable ◾◾
for transferring knowledge.
Use organizational structures that encourage collaboration and knowl-◾◾
edge transfer.
Develop a knowledge vision and strategy and align them with organizational ◾◾
systems to assist in developing a knowledge-sharing culture.
Devise and implement the appropriate combination of knowledge reposito-◾◾
ries and informal knowledge transfer mechanisms (networks of individuals, 
peer coaching) in accordance with the knowledge strategy.
Model knowledge-sharing behavior at the management level.◾◾

Ray and Snyder (2006) nicely sum up a retention strategy as a synthesis of 
four approaches, including human resource management, automation, recording, 
and education.

There are contrary views on the utility of knowledge management in general, 
and in regard to the “importance of forgetting” (Monkey, 2005). Wilson (2002) 
presents a contrarian view of knowledge management. He writes, “‘knowledge 
management’ idea is, in large part, a management fad promulgated mainly by cer-
tain consultancy companies, and the probability is that it will fade away like previ-
ous fads. It rests on two foundations: the management of information—where a 
large part of the fad exists (and where the ‘search and replace marketing’ phenom-
enon is found), and the effective management of work practices. However, these 
latter practices are predicated upon a Utopian idea of organizational culture in 
which the benefits of information exchange are shared by all, where individuals are 
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given autonomy in the development of their expertise, and where ‘communities’ 
within the organization can determine how that expertise will be used.”

Knowledge Retention Survey Methodology
The knowledge retention survey (Liebowitz, 2008) was designed to capture nineteen 
questions regarding perception and attitudes toward organizational knowledge reten-
tion. The survey recorded demographic information, knowledge criticality, transfer 
mechanisms, job profile activities, and constraints faced in retention and sharing.

The following was used to conduct the survey:

	 1.	The survey was hosted on surveymonkey.com and accessible through a secure 
URL (https protocol).

	 2.	The survey was distributed in paper form to conference participants and 
selected special-interest groups.

	 3.	The Web-based survey was announced through knowledge management 
blogs and KM-related Listservs.

	 4.	The survey was open electronically from April 22 through May 29, 2008.
	 5.	The survey responses were collected into Excel from both paper and online 

sources.
	 6.	The results were presented in summary form and disallowed individual par-

ticipant identification.

Analysis of Knowledge Retention Survey

Respondents were from a diverse group of companies, with the majority from the 
service industry. Sixty-nine people responded to the survey. Sixty-four people cited 
forty-two unique employer institutions, and five remained anonymous. Of the forty-
two institutions, twenty-one were commercial, four tertiary education, fourteen 
governmental (one Canadian and thirteen U.S.), and three not-for-profit organiza-
tions based on names and e-mail top-level domains. Internet top-level domains are 
not an extremely reliable classification system, so NAICS1 was adopted for detailed 
analysis.

Main activities of the forty-two organizations were classified according to the 
NAICS* primary-level codes as reported in financial or other regulatory or govern-
ment reports (see Figure 4.1). Thirty-two percent of the identified sample firms 
were professional, scientific, and technical services, and 14% were health care and 
social assistance followed by administrative and support (9%). Manufacturing 

*	 NAICS is a hierarchical industry classification system used by statistical agencies of the United 
States for classifying business establishments. NAICS includes 1,170 industries, of which 565 
are service-based industries.
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(7%), wholesale trade (2%), and retail trade (2%) comprised a smaller proportion 
than expected in a true random sample, as did finance-related (2%) and real estate 
(2%). This was an artifact of the convenience sample, and the fact that knowledge-
management venues and promotion outlets were primarily used to market and thus 
drive the sample.

Respondent organizations are large and U.S. headquartered. Eighty-eight per-
cent of the sample answering indicated their organizations were headquartered in 
the U.S., 7% in Europe, 3% in Canada, and the remaining 1% in another region. 
Organizations were generally large institutions with 56% from organizations with 
more than 150 employees, and 44% with 15 or fewer employees (see Figure 4.2). 
The U.S. federal government and the government of Quebec were among the larg-
est employers, while EDS was an example of a large private-sector employer.

An unclear relationship was found between years to retirement or leaving 
the organization and tenure of employment in the organization. The expected 
correlation between longer tenure at an organization and planned time to retire-
ment or leaving the organization did not materialize. Of the six respondents with 
a twenty-plus-year tenure, four expected to retire in two to five years, but none 
immediately, one provided no response, and another had no plan.

7%
7% 2% 2%

5%
2%
2%

7%

5%

7%

14%

32%

9%

Business Type of Entity
(62 respondents from 42 organizations)

Manufacturing
Retail Trade
Finance and Insurance
Professional, Scientific, and Technical Services
Educational Services
Accommodation and Food Services
Unclassified

Wholesale Trade
Information
Real Estate and Rental and Leasing
Administrative and Support
Health Care and Social Assistance
Other Services (excludes Public Administration)

Figure 4.1  Sixty-two of 69 respondents identified 42 employers allowing sec-
tor classification based on North American Industry Classification Code scheme.  
The majority of identified institutions were classified professional, scientific, and 
technical services, or health care and social assistance.
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Other categories were much noisier (i.e., low correlation): For the thirteen 
respondents who have been with their organization for more than a decade but less 
than twenty years, only two expected to retire or leave within the next five years, 
six expected to retire or leave in six to ten years, one in eleven to twenty years, three 
had no plan, and one never planned to retire.

Length of service is relatively short among respondents (see Figure 4.3). The 
sample proved to be an adequate cross-section, with 41% of respondents having five 
or fewer years of service to their current employer, signifying a relatively low chance 
that the sample was biased to baby boomers. An additional 30% had service of six 
to ten years, and 28% had more than a decade of service.

Most will not retire or leave their organization soon (see Figure 4.4). Less than 
one-third of the sample answering indicated their expectation to either retire or 
leave their current employer organization within five years. Other surveys tend to 
yield even higher rates; for example, 80% of HR managers said that 30% of their 
staff would be eligible for retirement within the next ten years (Monster, 2007).

Survey respondents were asked to identify and describe self-perception of their 
critical knowledge area or expertise, and to rate how strategic the knowledge was 
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44% of Employers Are Small Enterprises (15 or fewer employees)
with 56% Employing in Excess of 50 Employees
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Figure 4.2  Most respondents identifying their companies are employed by large 
organizations.  However, a significant 44% of employers are small enterprises.
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Forty-one Percent of Respondents Have 5 or Fewer years
of Service to Current Employer

Less than 1 year
2‒5 years
6‒10 years
11‒20 years
More than 20 years

4%

37%

30%

19%

9%

Figure 4.3 N o clear baby boomer bias in the sample. Forty-one percent of 
respondents had 5 or less years of service to the current employer and 28% had 
more than 10 years of service to the current employer.

Fewer than 30% of Respondents Plan to Retire
or Leave Present Employer Within the Next 5 Years

1 year
2‒5 years
6‒10 years
11‒20 years
Beyond 20 years
No Plan
Never

5%

5%

23%

23%
18%

20%

5%

Figure 4.4  Forty-three percent would plan to leave or retire within the next 
decade.  In some fields engineers generally leave at 50, so extending retirement 
age may not be too effective (Kennedy, 2006) as a retention strategy. Estimates 
tend to vary substantially: “Roughly 60% of experienced managers will retire by 
2010” (Parise et al., 2006), while 28% of direct employment in the nuclear power 
generation sector will retire within five years (Ray and Snyder, 2006).

© 2010 by Taylor and Francis Group, LLC



70  ◾  Masud Cader and Jay Liebowitz

relative to the strategic mission and vision of the organization. Together these two 
elements gave an indication of the criticality of knowledge at risk. The expectation 
was that people with more critical knowledge would likely have a backup expert 
in the organization and have been subject to formal retention strategies, assuring 
continuity and retention, as well as reducing operational risk.

Critical expertise was dominated by specialized domain-specific knowledge 
(see Table 4.1). Just more than 22% of the sample identified their critical expertise 
as being in niche areas (biomedical, war on terror, etc.), 19% offered their expertise 
in KM or KM-related areas, including social network and “connecting the dots” 
expertise. Twelve percent expressed process-related expertise, and another 12% 
sales and relationship management knowledge.

Most respondents (more than 60%) believe that their knowledge is critical to 
the organization—not merely at a tactical level, but at the level of the organization’s 
strategic mission and vision.

The Monster (2007) survey of HR officers at 550 firms finds that most respon-
dents (77%) do not have a formal method to identify an organization’s critical 
knowledge. The latter result is suggestive that employee self-perception and HR rep-
resentatives’ views on criticality of an employee’s knowledge are likely not similar.

Critical knowledge should be retained (see Figure 4.5). The survey asked about 
the existence of an organization’s knowledge retention strategy, including the exis-
tence of a backup, and the transfer mechanisms most and least frequently used.

Table 4.1  Critical Knowledge Classification Based on Qualitative 
Coding of Free-Text Responses Describing Respondent Job Family

Critical Knowledge/Expertise Area Percentage

Niche (specialized domain—e.g., medical) 22.41%

KM (knowledge management) 18.97%

BPR (business process related) 12.07%

Sales (sales, marketing, CRM) 12.07%

Tools (e.g., software configuration) 10.34%

PM (project management) 8.62%

HR (human resources) 5.17%

MISC (miscellaneous) 3.45%

PR (public relations/communications) 3.45%

Strategy 3.45%
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Only one in five organizations has a knowledge retention strategy (see Figure 4.6). 
A high level of knowledge criticality (7.4 average rating) suggests the organization 
would behave in ways to retain critical knowledge and thus maintain business con-
tinuity. In this sample, four of five did not have a retention strategy as part of a 
succession plan or workforce development activity, but almost two in five stated 
that a backup expert was present in the organization with their critical knowledge—
suggesting that organizations use informal management practices or culture to 
spread critical knowledge across the organization. Exactly the same proportion was 
obtained by Monster (2007). Eighty percent of the sample answered no when asked 
if their organization had a formal knowledge retention strategy.

Formal retention strategies for the 20% that had them described them as:

Learning as part of business processes◾◾
Cross-training◾◾
Succession planning, process asset knowledge library, shadowing, formal ◾◾
coaching, and mentoring
Continuous dialogue (daily) on all core issues◾◾
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Using a rating scale from Low (1) to High (10), Rate How Strategic Is Your Knowledge with the
Mission and Vision of Employer?
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Figure 4.5  Most respondents believe that their knowledge is critical at a strategic 
level affecting the organization’s ability to achieve its strategic goals or mission.
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Joint research◾◾
Open-door policy/trusted relationships◾◾
Several instructors identified and employed◾◾
Typical backup and archive of electronic information◾◾
“Turn over” files are developed for specialized applications◾◾
All IT records backed up—all core business functions, proposals, deliver-◾◾
ables—filed in associated databases
Systematic monitoring of experts leaving in the next ten years, formal expert ◾◾
debriefing process

Most respondents never used formal phased retirement programs. Respondents 
were asked about the frequency with which they used knowledge transfer mecha-
nisms in the organization. Transfer mechanisms were described as being used daily, 
weekly, monthly, quarterly, sometimes, or never.

The knowledge transfer mechanism almost never used was a formal phased 
retirement program (86%), followed by the continuity book (58%; see Figure 4.7). 
Other transfer mechanisms were more uniformly used with deskside reviews, 
informal knowledge sharing, formal mentoring, and online communities of prac-
tice more frequently used. The most frequently used mechanisms for transfer seem 
to be directed, focused, personal, and intraorganizational (except for communities 
of practice).

Yes

No

Percentage of Respondents Answering Yes/No About Having a Backup Expert

70%

60%

50%

40%

30%

20%

10%

0%

Figure 4.6  Thirty-eight percent of respondents state they have a backup expert 
with their critical knowledge, but surprisingly 80% do not believe their firms 
have a formal retention strategy in place. The result implies that management 
practices are used to reduce the risk of critical knowledge being concentrated in 
a single person.
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Many organizations do not have formal knowledge retention strategies (80%), 
resulting in use of more informal and thus less costly techniques for knowledge 
transfer. In some cases, such as communities of practice, it is likely that cost is 
spread across many organizations and professional associations, thus reducing ini-
tial investment in technology for any one participant organization. Communities 
of practice also may allow isolated experts to share experiences and develop each 
other as eventual backups.

Nature of Work

Knowledge workers have different job profiles: varied research methodologies, pro-
cesses, tools, transfer mechanisms, and retention constraints. The survey asked par-
ticipants about the nature of daily or weekly work duties (e.g., routine procedural, 
judgment-based, etc.), retention of work products, preference for sharing useful 
information produced by others (e.g., magazine article), and constraints they faced 
in accessing and sharing, as well as tools or resources they preferred in doing their 
jobs. Two questions also were designed to explore the expected asymmetry of those 
needing more sharing but who also were less likely to share.

Respondents were asked to describe frequent job activities (see Figure 4.8). Activity 
choices were described generically in terms of decision making, problem solving, 

100%

NeverSometimesQuarterlyMonthlyWeeklyDaily

Other (please list):

Formal phased retirement program (as you..

Continuity Book (keep a diary or log to pass..

Desk-side reviews whereby you explain to..

Informal knowledge sharing sessions..

Lessons learned/best practice systems

After-action reviews (discuss with others:..

Hot topic tutorials (whereby you give..

Online communities of practice (whereby..

Formal mentoring of others:

80%60%40%20%0%

Figure 4.7  How often do you use each of the following methods in your organi-
zation? Most respondents use desk-side reviews and informal knowledge sharing 
methods most frequently.
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complexity, independence, skill, and knowledge. For example, answering specific ques-
tions from a known source likely requires both lower skill and autonomy than answering 
when sources are unknown and requires research in addition to answer preparation.

Most responded that their frequent job activities tended to be complex, requir-
ing judgment, self-directed research or general research activity, and preparations 
of reports or other written communications. The most frequent activity was multi-
source data gathering, in which the respondent must find and synthesize informa-
tion in answering a specific question. This suggests some autonomy and perhaps 
seniority as respondents are allowed—on a regular basis—more self-direction and 
exploratory freedom in accomplishing their jobs. Seniority and empowered status 
of the sample also were implied, as 67% responding said they developed proposals 
to recommend new programs, projects, procedures, or processes.

The percentages of sample respondents were lowest for step-by-step instruc-
tions provided in unwritten form to others (45%) or routine procedures (49%), 
giving further support to the autonomy given survey respondents in day-to-day 
job activities.

100%80%60%40%20%0%

Percentage of Respondents Answering about
Frequent Job Activities

Step-by-step instructions provided (not in
document form) to a customer, vendor, or ...

Routine procedure or process for handling
information, paperwork, requests, payment...

Educational or promotional materials that
you must compile and/or write.

Variable procedure or process for handling
information, paperwork, requests, payment...

Proposals you develop to recommend new
programs, projects, procedures, or processes.

Reports, memoranda, letters, or
informational materials for...

Judgments or recommendations you are
asked to make based on data or information...

Judgments or recommendations you are
asked to make based on data or information...

Direction you provide to a
customer, vendor, or staff person (such as...

Data or information from a known source
(e.g., database, files) you have to retrieve to...

Data or information you have to gather
yourself from multiple sources and analyze...

Figure 4.8  Respondents generally prepared data by gathering and analyzing it 
themselves. Most respondents participated in job activities suggesting more inde-
pendence. Rote job activities were generally the least selected.
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Respondents were asked to describe what they did with work products once the 
main task was completed (see Figure 4.9). Most had a clear preference for sharing 
them (more than 60%) and storing them in a shared electronic location (75%) or 
a personal electronic location (69%). Still, a large number of respondents would 
delete or toss out the work product, perhaps thinking that the work product was 
no longer current. Perhaps this represents the view that they should be allowed to 
“forget” and that blind accumulation is not worthwhile because it stifles innova-
tion. Knowledge does have a shelf life (Scalzo, 2006; Monkey, 2005).

Few respondents had a propensity to share openly available ancillary informa-
tion, although they would share their own work products. Formal sharing of a 
completed work product was much more likely than informal sharing of ancillary 
information. Few of the respondents had a propensity to share due to workplace 
competition. When asked about sharing information useful to colleagues, just 36% 
would distribute a copy personally, and only one-fifth would tell colleagues about 
it (see Figure 4.10). Even fewer would use other modalities to inform colleagues of 
relevant, open-source information. Our question implied that the information was 
public (magazine, announcement, etc.).

Low tendency to share may be related to organizational power and influence. 
There are many interpretations:

Knowledge is a competitive advantage, thus sharing could reduce a person’s ◾◾
role and visibility in the organization.

80%70%50%30%10% 60%40%20%0%

Other

Delete or toss them

Share them or distribute them to others

Save them in an open departmental paper file

Save them in a secure departmental paper file

Save them in a personal paper file

Save them in an electronic file in a shared
directory (e.g., N:drive, Intranet)

Save them in an electronic file in my personal
directory

Figure 4.9  Most respondents had stated a preference for saving and sharing a 
work product. Impediments to sharing were not explored but could include infor-
mation security policies and regulatory requirements which would impact work 
product retention practices.

© 2010 by Taylor and Francis Group, LLC



76  ◾  Masud Cader and Jay Liebowitz

Colleagues are already saturated with information—overloaded—so additional ◾◾
sharing may not be appreciated and might even be interpreted as a distraction.
Regulations might preclude sharing (e.g., no access to the Internet from work ◾◾
machines, Chinese walls).
Organizations are so large and effectively compartmentalized into silos that it ◾◾
is difficult to identify appropriate target colleagues.
Time, budget, and classified security concerns were mentioned as constraints ◾◾
to sharing.

For help in doing their jobs, most respondents preferred electronic documents 
and people to talk with in real time (see Figure 4.11). Most respondents (more than 
70%) viewed electronic forms of documents and a person they could talk to in real 
time as most preferred forms of help resources to accomplish their jobs. Advice via 
an online community of practice, Web-based utility, and availability of printed 
documents were considered helpful by about half the respondents. Least preferred 
(less than 30%) forms of job help were helpline, AV/multimedia material, and spe-
cialized software. Other forms of job help listed by respondents included training 
(general fields and process specialized), access to higher levels of base research (e.g., 
industry trends), or access to centralized stores of information.

40%35%25%15%5% 30%20%10%0%

Ignore it

Include it in something like a weekly update

Intend to share it but usually too busy to
follow through

Send a memo or a copy through the
interoffice mail

Other

Send a broadcast email

Post an announcement on the Intranet

Tell them about it

Distribute a copy to them personally
(e-mail, etc.)

Figure 4.10  Respondents are generally unlikely to share ancillary information.  
They are much more likely to share a completed work product, with about half 
as many willing to distribute electronically a helpful piece of information than a 
finished work product.
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According to respondents, information or knowledge that would improve their 
job included: training, access to relevant research, development of repositories 
and cases, well-defined processes, and tools for improving efficiency. Respondents 
desired a “sense making tool,” “prewritten templates to help in proposal writing,” 
and “insight into which vendors were worth recommending over others.” Responses 
generally were related to improved efficiency through better tools, representations, 
development of repositories, process definitions and documentation, and training.

Respondents confirmed strongly their belief that knowledge-sharing processes 
and capture templates would help them share knowledge.

General Trends about Facilitating Knowledge 
Sharing and Tool Availability
Almost 80% of respondents answering the question agreed that they would ben-
efit from processes to help contribute knowledge that is currently undocumented or 
unshared (see Figure 4.12).

Respondents also believed they could benefit from templates designed to help 
them capture knowledge more easily, for example, simple Word documents describ-
ing elements of a back-to-office report for conference attendance. Seventy-three 
percent agreed with this.

Sixty-seven percent of respondents would like to have access to introductory materi-
als about a new knowledge domain which they might currently have to acquire from 

80%70%50%30%10% 60%40%20%0%

Electronic documents

Person I can talk to in real time

Advice via online communities of practice (on
the Intranet, listservs, or other sources)

Printed documents (for example, resource
books, manuals)

Web-based utility, directory, or service

Help line or help desk via phone, fax, or email

Audio visual/multimedia material

Special software

Other (please specify)

Figure 4.11  Most respondents would prefer electronic documents and people to 
talk with in real time in helping them accomplish their job.
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experts. At least two dynamics may be evident in that (1) experts act as gatekeepers even 
for introductory materials in their recognized domain and (2) there is a real desire by 
requesters not to burden experts with potentially fundamental requests for information.

Sixty-six percent agreed to the potential benefit of having a facilitator to iden-
tify relevant knowledge to share and best sharing practices.

The lowest agreement rate was 52% who believed they had knowledge that would 
be beneficial to their employer but had no mechanism by which to make it available. 
This could be due to the lack of mechanisms, training in how to codify tacit knowledge, 
or time budgeted to documentation and codification, and requires more research.

Case Study: IFC, World Bank Group Industry Experts
Forty industry or sector experts in the International Finance Corp. (IFC) were 
contacted by e-mail and asked to participate in a materially similar survey. Eleven 

80% 90% 100%70%50%30%10% 60%40%20%0%

I have knowledge in areas that I know the
organization could benefit from but no way to

make it available.

I would benefit from support to determine the
most relevant knowledge to share for various

audiences and how best to share it.

I would benefit from processes to help me
contribute knowledge that I don’t currently

document or share.

I would benefit from templates to help me
more easily capture knowledge (e.g., standard

format for documenting what I learned at a
conference or meeting).

I would benefit from having access to
documents that contain introductory

knowledge that I currently have to
acquire from experts directly.

STRONGLY DISAGREE STRONGLY AGREEDISAGREE NO OPINION AGREE

Figure 4.12  Most respondents believe that processes could be defined to help 
them share knowledge more, and that templates would help capture knowledge 
more easily. Many also would benefit from access to overview documents to help 
them get started in a new domain, and that would not then burden experts with 
basic information requests. Less desirable were the opportunity to benefit from 
support to help facilitate sharing by determining what and to whom knowledge 
should be directed. Just over half felt that they had knowledge to contribute to 
areas important to their organization, but did not have a way to make it less tacit.
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responded and fully participated in the survey, so it is appropriate to treat results as a 
qualitative case rather than a definitive statistical comparison with the broad sample.

IFC is the private-sector arm of the World Bank Group. It is a not-for-profit 
organization supporting development through the private sector in emerging and 
frontier markets. Investments are made on the basis of financial and other cri-
teria (additionality is attained on the basis of IFC’s expertise in environment, 
governance, and social criteria). As a result there is a strong role for experts who 
specialize in particular industries with deep technical, operational, and financial 
knowledge.

About half of respondents were working in the Washington headquarters, with 
the other half in locations around the world. Most respondents were planning to 
retire within the next ten years (77% IFC versus general survey of 46%), and 91% 
had been working at IFC between two and ten years, confirming that IFC’s indus-
try experts are mid-career hires who tend to stay through early retirement.

Respondents were recognized experts in sectors including private-sector 
investment in the automotive industry and packaging, general manufacturing, 
pulp and paper production and management expertise, project evaluation, global 
trade finance, telecommunications, livestock industry, global benchmarking, 
global contacts, building materials sector, cement industry, and rural finance. 
None of the respondents were from KM or related information fields. The nature 
of their jobs was very specialized, with few working on rote tasks. Most respon-
dents’ job activities involved independent, specialized activities around invest-
ment and strategy.

In the IFC sample, 44% stated there was a backup expert with their criti-
cal knowledge (38% for the general sample). IFC respondents also thought their 
knowledge was of slightly lower strategic importance (6.9 average versus 7.4 for the 
general sample). Further reinforcing this assessment was the fact that relatively low-
cost techniques, such as mentoring, deskside reviews, and informal sharing, were 
the most frequently utilized methods of sharing. The culture of sharing was more 
evident in the IFC sample, with as many as 88% saving work products in shared 
electronic drives and 75% distributing ancillary materials to colleagues personally 
via e-mail. The most preferred resource for helping with current job activities was 
electronic documents (100% response), followed by 63% wanting a person to talk 
to or Web-based utility or directory.

Respondents agreed that they could make their jobs better by having access to 
specialized industry resources (e.g., McKinsey global cases database) and less over-
head for processing projects, including access to a good CRM system.

Impediments to accessing or sharing knowledge involved access to resources, 
such as time, overwork, and lack of assistants or apprentices for most respondents.

IFC has set knowledge management as a fundamental strategy pillar and is 
currently in the process of setting up communities of practice to help with both 
sharing and retention of knowledge (IFC, 2008b).
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As one IFC expert summed it up, “Life is perpetual school, including for experts. 
The information I’ll need tomorrow will be available probably only tomorrow, espe-
cially in an extremely fast moving industry like the one I advise for.”

Findings and Recommendations
Respondents primarily work for large U.S. organizations.◾◾
Fewer than 30% plan to leave their present employer or retire within the next ◾◾
five years.
Most believe their knowledge is highly strategic and critical to the enterprise.◾◾
Eighty percent say their organization has no formal knowledge retention ◾◾
strategy in place, but 38% have a backup expert in the organization.
Formal phased retirement and continuity book (mechanisms identified ◾◾
for retaining knowledge) were almost never used by respondents. Informal 
knowledge sharing sessions (storytelling, etc.) and deskside reviews were cited 
as the most prevalent forms of knowledge transfer.
Without formal knowledge retention programs, most initiatives are likely ◾◾
organic and fragmented, potentially very small parts of fragmented admin-
istrative budgets, or locked up in large IT projects (e.g., document manage-
ment and workflow systems).
Respondents recognize the need for retention, capture, and sharing ◾◾
devices, but inevitably small budget allocations to developing a culture of 
knowledge retention and management will likely continue to hinder an 
organization’s capacity to retain its keepers of critical knowledge or the 
knowledge itself for use by others who are coached into developing appro-
priate expertise.
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Introduction
Definitions of knowledge management range from the practical to the concep-
tual and philosophical. The Association of State and Territorial Health Officials 
(ASTHO) publication Knowledge Management for Public Health Professionals pro-
vides a broad conceptual framework for better understanding knowledge manage-
ment and its implications for public health. Fundamentally, knowledge management 
is the process of organizing and analyzing information to make it understandable 
and applicable to problem solving or decision making. This basic definition under-
lies the use of knowledge management by public health organizations.

This chapter provides an overview of practical approaches to knowledge man-
agement in public health and represents an update of the 2005 ASTHO publication 
titled “Examples of Knowledge Management in Public Health Practice.” The intent 
of the 2005 publication was to provide public health officials with basic informa-
tion about the challenges they may face and the components of knowledge manage-
ment they need to consider, and to illustrate examples undertaken by other public 
health agencies. It also provided a list of resources that public health officials could 
use to explore these components in greater detail. This updated chapter provides 
an overview of knowledge management from the perspective of state governmental 
public health and revisits the case studies highlighted in the original publication.

Challenges of Knowledge Management
Most organizations, including public health agencies, face common challenges in 
attempting to manage knowledge. These include:

Volume of information: Public health agencies manage vast quantities of infor-
mation, most of which is collected for a specific purpose and not intended 
for “information reuse.” The sheer volume of information managed by most 
agencies is both a strong incentive as well as an impediment to being able to 
manage knowledge.

Information security: Public health information is derived from many sources and 
is frequently considered private or confidential. Though individual datasets may 
not reveal personal information, combining information from different sources 
might inadvertently reveal personal information about individuals. Agencies must 
ensure access controls to maintain information security and confidentiality.

Quality: Ensuring and understanding data quality are critical requirements for 
knowledge management but difficult to do. Standardized methods for pro-
cessing data are needed, as is good documentation (or metadata). Data col-
lected for one purpose and integrated with other data or used for another 
purpose may no longer meet data quality parameters established during ini-
tial data collection.
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Ability to access and use information: While many agencies collect and com-
pile large volumes of information, few have established the means to access 
and analyze the data with appropriate tools. This challenge is related to the 
challenge of maintaining security and the means for users to understand the 
quality of the data.

Components of Knowledge Management
There are four core components that an organization must consider when attempt-
ing to manage its knowledge:

The governance or leadership that commits to an organizational structure ◾◾
capable of managing knowledge and the subsequent policies that guide the 
use of the technology.
The quality and quantity of the data and information that is to be managed ◾◾
(the content).
The processes, standards, or guidelines that will be used to collect, manage, ◾◾
and disseminate information.
The technology that supports all of the above.◾◾

Many public health agencies are currently developing systems to better under-
stand, manage, and use their existing information, as well as collaborating to create 
new repositories of knowledge. These activities require commitment and input from 
all levels and perspectives within the agency. Senior management must provide 
the leadership to develop a clear understanding of the business needs for knowl-
edge and commit to the changes knowledge management requires. This leadership 
represents the governance component. Operations staff and content experts can 
contribute to the process through documentation and organization of the content. 
Involvement from information technology staff is critical when deploying the tech-
nology infrastructure. Technology expertise helps to facilitate knowledge manage-
ment, but leadership sets the course and drives it through intra-agency policies and 
large state government policies that set the parameters or use.

Governance
The first step in knowledge management is to understand the business of the agency 
and how data, information, and knowledge support that business. An agency 
requires leaders willing to ask difficult questions about what and how work is done. 
This includes understanding where knowledge exists, how information flows, what 
data are collected, and who is involved in these processes. This is all part of the 
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“governance” of knowledge management. Organizations must have the ability to 
critically evaluate information-sharing structures and identify potential bottle-
necks. Original mandates of organizations may change, but the organizational 
structure often remains tailored toward the original mandate. Information silos or 
stand-alone information systems can often result from this organizational inertia; 
however, they are more likely the results of siloed and one-time funding streams. In 
the classic information silo, the focus is inward, and all communication is vertical. 
Managers in the silo serve as information gatekeepers, making coordination and 
communication among departments difficult to achieve. Information silos usually 
exist because:

There are no perceived benefits or incentives to an individual or division for ◾◾
sharing information.
There are no established forums where individuals from different divisions ◾◾
can share information.
The information that is shared in its original collection format may not be ◾◾
meaningful to individuals outside of the collecting office.

Organizations have adopted a variety of strategies to provide governance. States 
have begun to tackle the issue of information silos among public health and health 
care sectors by supporting health information exchange efforts. In Minnesota, the 
Minnesota e-Health Advisory Committee was charged by the state legislature with 
making recommendations to the commissioner of the Minnesota Department of 
Health (MDH) on achieving the vision of the Minnesota eHealth Initiative. This 
vision is to “accelerate the use of health information technology to improve health-
care quality, increase patient safety, reduce healthcare costs and enable individuals 
and communities to make the best possible health decisions.” Specifically, the com-
mittee advises on efforts to realize state mandates on the adoption of interoperable 
Electronic Health Records (EHRs), electronic prescribing, and data standards that 
support interoperability. System interoperability is the technological base for the 
exchange of information among public health and health care entities. The com-
mittee consists of representatives of all relevant stakeholder organizations, from 
provider organizations, health care facilities, state and local government, health 
plans, and consumers.

Effective leadership helps set the direction for a knowledge management 
approach and maintains the impetus for organizational transformation. Senior 
management can:

Initiate an information-sharing culture.◾◾
Develop mechanisms that recognize individual efforts to improve the quality ◾◾
of data.
Create a forum for discussions on information-sharing needs and identify ◾◾
bottlenecks.
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Invest in technology that can make information useful and meaningful to ◾◾
many individuals (e.g., visualization tools).

Minnesota: Minnesota e-Health Initiative
A 2007 statute mandated that all health care providers in Minnesota have interop-
erable EHR systems by 2015. To reach the 2015 goal, the commissioner of the 
Minnesota Department of Health, in consultation with the Minnesota e-Health 
Advisory Committee, is charged with developing a plan to realize this mandate, 
including the adoption of uniform standards to ensure system interoperability. The 
stress of the legislation on system interoperability shows the foresight of leadership 
on ensuring the foundation of an information-sharing culture in the state. For its 
part, the Minnesota e-Health Advisory Committee is made up of twenty-six leaders 
representing consumers, the health care delivery community, purchasers, and pub-
lic health. With its varied membership, the committee represents the broad array 
of stakeholder interests in state health information technology adoption and use. 
The committee ensures that the activities around health information exchange and 
technology adoption occur in a focused, coordinated manner.

Much of the work of the Minnesota e-Health Initiative is carried out in work-
groups, which provide a forum for discussion and identification of bottlenecks and 
obstacles to the vision. Work groups make recommendations to the committee on 
standards; privacy and security; population health and public health information 
systems; and communications, education, and collaboration, as well as implemen-
tation of the 2015 mandate. Specific tasks have included:

Developing a statewide plan to ensure that all providers and care-delivery set-◾◾
tings have effectively implemented interconnected EHRs by 2015.
Selecting health-data standards for the exchange of medication histories, pre-◾◾
scriptions, and laboratory test results.
Identifying ways to ensure that the adoption of health information technol-◾◾
ogy leads to improvements in quality and in population health.
Identifying which public health information systems are most critical to mod-◾◾
ernize as part of meeting the 2015 mandate and for protecting and improving 
the public’s health.

The ultimate promise of all the e-health activities is that linking health informa-
tion across entities adds significant meaning and utility to that information for all 
participants, from government to health care provider to consumers.
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Content
Data, information, skills, and expertise can be thought of as the content resources of 
an organization. Organizations often create content on an ad hoc basis and seldom 
have procedures to make the information accessible beyond the individuals who col-
lect and manage the information (frequently perceived to be the only users). Making 
content electronically available does not necessarily ensure that it will be most use-
ful. Data may need to be reformatted, translated, or integrated to optimize use.

Organizations often provide their staff and customers with an organizational 
view of their content (e.g., structured by hierarchy and divisions). Although this 
can be useful in understanding how an organization works, it tends to reinforce 
information silos and discourage the sharing of information. This structure also is 
not useful to an outsider who is interested in themes that cross the agency structure. 
Content should be packaged and presented in targeted ways tailored to the user-
specific needs and interests. An example of such an approach was implemented by 
the California Department of Public Health.

Most knowledge management systems deal with explicit knowledge (e.g., tan-
gible knowledge that can be categorized and organized). Tapping into an orga-
nization’s tacit knowledge—the knowledge held by individuals and their skills 
and expertise—is challenging. Social networking has been made more accessible 
through the implementation of systems that attempt to catalog an organization’s 
human capital. By making the catalog available to individuals in an organization, 
tacit knowledge can be captured and transformed into discrete information that is 
searchable and can be organized.

California: Targeted Content
The California Department of Public Health recently redesigned its Web site to 
provide users with specific content based on users’ specific needs and interests. The 
previous site architecture was closely aligned with the structure and hierarchy of the 
organization, which proved to be confusing and nonintuitive for users outside the 
agency. The new site architecture focuses on the needs of the general public as well 
as target audiences, such as public health professionals, clinicians, and students, in 
the way it presents data and information.

Processes
Formal processes are essential to the creation and management of knowledge 
repositories. The processes developed need to be responsive to the organization’s 
business needs, as well as able to be implemented within the organizational cul-
ture. Individuals within an organization are seldom aware of the complex array 
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of information managed by the agency. Steps to find, understand the quality 
of, and manage data and information can provide a framework for enhancing 
agency knowledge.

One of the first steps an organization can take is to inventory existing content. 
This can be as simple as creating a list of all the repositories of information and 
intended purposes, as well as how they are currently used. Large organizations with 
hundreds of knowledge repositories may need to invest more resources to inven-
tory all the databases that exist. One strategy is to create a metadata system that 
allows knowledge owners to add information about their knowledge repositories 
and allows others in the organization to search and locate the repositories. Another 
strategy that an organization can use to locate content is to organize knowledge 
resources by cataloging the repositories into discreet areas that are agreed upon and 
understood by stakeholders. This can be achieved by developing a common vocabu-
lary, which allows information to be organized into identifiable categories.

The processes of inventorying and cataloging data are essential. This is espe-
cially true for the public health sector, where there is a need to share information 
vertically within an organization and horizontally among organizations.

Technology
Technology plays a major role in organizations responsible for managing large vol-
umes of electronic information. There are many different technologies that can 
assist in a knowledge management approach, including data warehouses, geo-
graphic information systems, electronic dashboards, document management sys-
tems, visualization tools, and query and search utilities.

Organizations often pursue a technical solution without addressing the pro-
cesses and governance structure that will be needed to make the content useful. 
Organizations can overcome this potential pitfall by working to first review their 
governance and business practices and then adapt them to make the best use of a 
technology solution instead of trying to force current business practices to meet the 
specifications of the technology.

Technology solutions also tend to be purchased on an ad hoc basis to solve 
specific problems. This leads to the deployment of multiple systems, which often 
are not compatible with each other. Some organizations, such as the Wisconsin 
Department of Health, are addressing this problem by adopting an enterprise archi-
tecture approach to technology and organizing their technological infrastructure 
by business practices and activities.

The volume and complexity of information in the public health field are increas-
ing, making it difficult for agencies and individuals to keep track of all the informa-
tion necessary to conduct their business. Increased collaboration between public 
health agencies and other organizations involved in complementary and supplemen-
tary fields has fueled the need to take a knowledge management approach that can 
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organize and integrate information and present it in multiple formats. The Kentucky 
Department of Public Health benefited from university researchers using a commu-
nity-based method to gather information on knowledge management, which later led 
to the development of one of the state’s regional health information organizations.

Wisconsin: Enterprise Architecture
For more than two years, the Wisconsin Department of Health & Family Services 
has been running the SAS Business Intelligence System to bring together informa-
tion from multiple systems and present a consolidated view of the data. The depart-
ment created an enterprise knowledge management system by integrating detection, 
monitoring, analysis, and response systems. The SAS Business Intelligence Server 
gives the department the ability to access virtually any data source and combine 
multiple data sources and platforms in a single query.

The system has grown and increased in use to support analysis, visualiza-
tion, and reporting (AVR) for several public health programs. The department 
is considering expanding the requirements to include electronic medical record 
data exchange with public health systems. Wisconsin public health leadership is 
working toward an information-sharing culture by developing a strategic planning 
exercise for the Public Health Information Network (PHIN) AVR service (i.e., SAS 
Business Intelligence System and ESRI ArcGIS Server), which was to be completed 
by late 2009. Staff also is creating views for the PHIN AVR Web portal to enable 
automated reporting to produce PDF reports, create data tools for state and local 
public health departments, and analytic tools for epidemiologists.

Kentucky: Louisville Health Information 
Exchange (LouHIE)
Several years ago, the Kentucky Department of Public Health and researchers 
from the University of Louisville sought to develop an electronic dashboard called 
VisPlex (Visualization Complexity) to summarize large quantities of information 
graphically as part of its bioterrorism preparedness efforts. Cross-organization is 
critical to homeland security efforts, and the department sought to address the need 
to present complex data from multiple agencies in a concise manner. The purpose of 
VisPlex was to provide a visual interface to large volumes of data and provide deci-
sion makers with the level of detail needed to make informed decisions. While this 
project is no longer operational, the research behind VisPlex provided the founda-
tion for the Louisville Health Information Exchange, or LouHIE.

LouHIE became a nonprofit corporation in January 2006, and was developed to 
improve quality and decision support in the health care community for consumers 
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and providers. This HIE is not yet functional, but involves stakeholders from public 
health, academia, medical and insurance providers, governmental agencies, employ-
ers, and consumer groups. Funding from Medicaid Transformation Grants has 
given rise to the initial business model, and vendors are still being sought to develop 
the system. An independent board of directors was formed to further develop the 
organization, while its governance and committee structure was shaped around 
earlier research efforts at the university. Patients in metropolitan Louisville will 
have the option to open an electronic health record account, which allows autho-
rized health care providers and pharmacies access to medical data via a master 
patient index at the state level. In addition, LouHIE is supported by the Kentucky 
eHealth Network.

Conclusion
As is evident from the range of examples, knowledge management includes a diverse 
array of activities within the field of public health. Many organizations are attempt-
ing to bring order to their often chaotic and difficult-to-use collections of data. 
When the components of knowledge management—governance, content, process, 
and technology—are identified and addressed, organizations can begin to set a 
course that creates a significant asset from scattered, siloed stores of information. 
This asset, in the form of managed knowledge, contributes to a learning organiza-
tion and more effective and efficient business practices.

Knowledge Management Resources
Knowledge management for public health officials, available by request, e-mail: publications 

@astho.org.
The Journal of Knowledge Management, available online at http://info.emeraldinsight.com/

products/journals/journals.htm?id=jkm.
U.S. government knowledge management Web site, http://www.km.gov, accessed July 12, 2005.
Association of State and Territorial Health Officials (2004). Data sharing with covered enti-

ties under the HIPAA privacy rule: A review of three state public health approaches, 
available by request, e-mail: publications@astho.org.

Doctor, J. (2003). Knowledge management best practices for service and support, ServiceWare 
Technologies white papers, available online at http://whitepapers.techrepublic.com.

Naidoo, D. (2002). Organisational culture and subculture influences on the implementation 
and outcomes of aspects of internal quality assurance initiatives, Technikon Northern 
Gauteng, available from http://www.ecu.edu.au/conferences/herdsa/main/papers/non-
ref/pdf/DNaidoo.pdf, accessed July 12, 2005.

TFPL (2004). Knowledge management skills map, available from http://www.tfpl.com/
assets/applets/km_skillsmap_2000.pdf, accessed July 12, 2005.
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Tobin, T. (2003). Ten principles for knowledge management success, ServiceWare Technologies 
white paper, available online at http://whitepapers.techrepublic.com.
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Embarking on Knowledge Management
Specific criteria must be defined and evaluated prior to the initiation and imple-
mentation of any knowledge management (KM) system. These criteria will differ 
among various organizations but may be assessed with four basic questions: What 
is knowledge management? Why do we want it? How do we get it? What do we 
do with it? It is especially critical that each of these areas be fully appraised prior 
to engaging human and fiscal capital in an enterprise for which there may be lim-
ited or competing resources. In this manner, a fully informed decision weighing 
available resources, level of commitment, and cultural preparedness for a knowl-
edge management system—including both process and technology support—may 
be made. This case study reviews these issues as they emerged within one public 
health organization.

Background
JHPIEGO, founded in 1973, was developed as the Johns Hopkins Program in 
International Education for Gynecology and Obstetrics. Building on expertise 
in family planning and reproductive health issues facing low-resource countries, 
the organization has evolved to include training and health delivery systems in 
maternal and child health, HIV, and other related public health initiatives affect-
ing women and families. As an organization rooted in providing direct educational 
and experiential learning through a vast array of trainers, personal exchanges are of 
the utmost value. The majority of U.S.-based JHPIEGO staff spend time traveling 
to these countries and working with local staff. “Face time” is an essential cultural 
concept. The social networks created have contributed to JHPIEGO’s long-stand-
ing presence in areas needing assistance with critical public health issues. While 
e-mail has become a necessary tool for business communication, meetings and per-
sonal interactions are important tools for staff to connect and share knowledge, 
experiences, and solutions with one another. Although the use of information and 
telecommunication technologies continues to grow in low-resource settings, direct 
and personal connections remain an important factor in building credibility and 
achieving public health results.

JHPIEGO promotes the use of evidenced-based practices to demonstrate effec-
tiveness and sustainability. These practices are tested, monitored, and evaluated 
to demonstrate results and assess desired impact. However, these practices are not 
always as replicable in the same manner as other business sectors, such as in the 
manufacturing industry, where standard tools and techniques can be transferred 
from one controlled operating environment to another, as evidenced by assembly 
plant relocations. Public health solutions involve great variability, with confound-
ing factors that can impede reproduction of successful activities—or worse, repeat-
ing activities that do not produce effective results. These solutions may be impacted 
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by cultural perspectives, in-country political factors, funding budgets and priori-
ties, regional differences in availability of supplies, and availability of knowledge-
able people—both administrative and policy experts, as well as clinical/technical 
experts. As such, the continual exchange of experience, learning, and knowledge 
is required to be successful. Building on proven techniques, JHPIEGO’s experts 
build upon evidenced-based practices but must often adapt a solution methodology 
to fit a specific need and environment. Otherwise, limited resources may be utilized 
in vain to solve local public health issues.

What Is Knowledge Management?
Knowledge management encompasses a range of processes and techniques designed 
to maximize an organization’s intellectual assets. Knowledge management activi-
ties are designed to facilitate the collection and sharing of information, promoting 
reuse, adaptation, and creation of new knowledge. Providing timely and relevant 
information to the appropriate audience is an important goal and is frequently refer-
enced in value and mission statements for KM efforts. Solutions can be technology-
driven, as are the portal applications commonly found in corporate environments 
or those that promote sharing in a public Internet, social networking environment. 
They also may be programs designed to capture the experience of tenured staff and 
domain experts for transfer and exchange with more recent staff and mentees where 
technology plays a supporting role. Expected results from KM activities may yield 
an easier, more effective means for employees to find business information needed 
to conduct their work—relevant and useful results when searching the corporate 
portal. Or, staff may engage in rich knowledge exchange activities, not necessarily 
bound by physical proximity or department assignments, which lead to innovative 
solutions and improved results in business activities.

Challenges Materialized: What Is KM for JHPIEGO?
In many organizations, KM begins as a new or updated initiative to collect, orga-
nize, and share the files and information necessary for conducting business, and to 
improve the findability of relevant information when it is needed by its staff. For 
JHPIEGO, that means easy access to standardized training manuals, evidenced-
based guidelines, program reports, and other information necessary to support its 
programs. These artifacts document the institutional history of JHPIEGO and the 
evolution of its best practices. KM also includes the transferring and exchange of 
expertise between headquarters-based staff and those located in the field as practices 
are developed, tested, and documented. In addition, KM for JHPIEGO includes 
a learning component, since understanding and competency of key organizational 
concepts is important to program implementation. Early KM efforts focused on 
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building online data applications to store key reports and program artifacts as they 
were created so they could be retrieved later by other staff members. The artifacts 
typically would be reusable and adaptable, or document program activities for his-
torical record. Additionally, planned and informal activities designed to share the 
latest practices and innovations provided learning opportunities for staff.

JHPIEGO depends on reliable Web technologies for both external and internal 
information storage and dissemination to information seekers, as do most organi-
zations. The support tools to create and maintain Web sites are mature and robust. 
Other typical methods to share information throughout JHPIEGO include: e-mail 
to broadcast attachments; distribution lists and staff lists designating department 
assignments; and meetings, reports, minutes, and presentations posted on the 
intranet. However, these techniques each have drawbacks for achieving maximum 
KM. The impact of staff meetings and the opportunity to connect with colleagues 
is limited to attending staff. For JHPIEGO, an organization with more personnel 
located oversees than at its headquarters, the impact of discussing overall themes 
addressed in such a meeting has limited reach. Staff lists merely providing phone 
numbers and departments convey little information about personal expertise and 
current focus of work. Distribution of meeting minutes via e-mail serves as a per-
functory administrative activity that transfers little knowledge to readers and may 
seem more like spamming one’s own employees. With field staff relying on dial-up 
Internet connections and reduced connection speeds, Internet time is more effec-
tive for conducting work directly related to immediate tasks and communication 
directly with closest co-workers. Also, there existed many different databases, net-
work file shares, and sources of information which hindered the ability to find in 
one place related information on a particular subject or activity.

Given these parameters, the internal solutions to creating a KM system could 
include the use of portal and collaborative tools to save and share programmatic 
information within project teams and interest areas, decentralize ownership respon-
sibilities for the most current and relevant information to domain experts, and 
provide means to highlight or notify users of new content availability. These tools 
could improve information accessibility and availability while staff travel or work 
offline and offer staff choices as to when and how to access specific information. 
Other challenges were to reduce the dependence on e-mail, a reliable communica-
tion tool, as a file-share method and on network drives to save key files. Access to 
these network drives while not sitting within the walls of the corporate office could 
be difficult using standard network security protocols, which were problematic 
for many working in the field. While e-mail is a reliable message delivery system, 
use as an organization-wide file-share mechanism can present issues for colleagues 
with slow and comparatively expensive Internet connections. The portal solutions 
demonstrate some of the additional capabilities that KM technology can provide 
beyond traditional e-mail or network shares in supporting everyday activities.

While the current KM system is limited in its scope of reaching all necessary staff, 
how the culture of JHPIEGO may or may not be supportive of the implementation 
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of a KM system must also be examined. There exists an intrinsic nature within 
those professionals who seek personal connections and have the desire to solve public 
health issues at organizations such as JHPIEGO. These organizations reinforce the 
face-to-face nature of knowledge exchange. It is insufficient to address public health 
issues solely through expertise gained by academic review and training. Target issues 
and populations must be understood by first-person experience and involved in the 
solution-building process for there to be sustainable and successful outcomes. For 
international public health programs, success is dependent upon social connections 
and networking, as well as the strength of the underlying evidenced-based practices. 
As such, the implementation of a KM system which focuses reliance more on the use 
of computerized systems to retrieve documented knowledge and strategies without 
supporting personal interactions may be quite challenging.

For the staff at JHPIEGO, conceptual design of a KM system proved to be a 
challenge. Many staff primarily conceptualized a centrally maintained library of 
reading materials and documents that they could access by browsing familiar topics 
or performing a text search. The concept of using a computerized system other than 
e-mail or a database as a vehicle to independently share personal knowledge and 
concepts with others, or for online collaboration, was not universally recognized. 
The ability of such a system to support and enhance current socially dependent 
practices to improve value to staff also may have been underappreciated.

Why Do We Want It?
KM is desirable for several reasons. Some business sectors depend on an available 
workforce and technology support that increases volume, output, and efficiencies 
and can be achieved through strong technology integration among its business 
processes to help drive growth and support success. However, organizations such 
as JHPIEGO depend on the knowledge and expertise of their people to continu-
ally create new solutions, analyze data, and produce successful results. The pool of 
trained experts required to support this work may be limited, due to demand in a 
particular public health area or clinical expertise, country work experience, or lan-
guage fluency. While some organizations working in commoditized industries can 
respond to consumer or product demand quickly with potentially less experienced 
workers, knowledge-based organizations—those that depend on their human capi-
tal—rely on workers who can be cross-trained or quickly apply new information to 
their own specialized experiences.

Each business has its unique ways of getting business done, regardless of how 
common its domain. Therefore, it is important for organizations to quickly and 
effectively orient staff to learn their core activities, both administrative and func-
tional. The implementation and utilization of a KM system allow staff to adapt 
more quickly and expeditiously to changes in operating conditions, new policy 
guidelines, or directives both internally and externally. A well-designed system 
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should intuitively reflect an organization’s strategic activities and areas of focus so 
all staff, new and tenured, understand current and future priorities.

An effective system allows staff to easily contribute information themselves, 
to intuitively find information submitted by others, to discover colleagues with 
related interests, and make connections to build new, collaborative partner-
ships within the organization. It is important to be able to share recent news, 
results, and successes publicly in a system that allows this to be found later 
when it is needed by others. In this manner, new partnerships can be sought 
with peers at appropriate times, and successes can be celebrated at milestone 
dates. Awareness of a breadth of activities and opportunities can lead to stron-
ger, more effective programs and service delivery. Programs staffed by informed 
and connected people may have a higher survival and success rate through the 
increased ability to share or utilize scarce resources. This transfer of knowledge 
among experts and public health practitioners is necessary for the sustainability 
of an organization.

Challenges Materialized: Why Does JHPIEGO Want It?
There is a continual need for experienced public health workers to staff and support 
ongoing and emergent issues affecting low-resource settings. Many areas facing 
severe and unexpected public health crises see greater demand for service and care 
than the existing infrastructure can support. Clinical staff is in short supply, and 
many people living in rural areas lack convenient access to adequate facilities and 
trained experts. More critically, the HIV/AIDS crisis, as an example, affects not 
only the general population but also results in increased morbidity and mortal-
ity among those people who have been trained previously to respond to the crisis. 
As such, there is a great need for the transfer of both knowledge and experience 
and the ability to tap into existing resources. While some required knowledge is 
didactic in nature and can be learned independently, other success factors and tacit 
knowledge are better exchanged by familiar social techniques. A successful KM 
program must support both explicit and tacit knowledge capture to maximize the 
value and benefit to the entire organization and increase the reach of its expertise 
to all audiences.

Other factors lead to the desire for KM as well. Low-resource settings experience 
“brain drain,” where medical students train outside their home country and stay 
away for a longer duration. While some may return following their training, either 
immediately or some time thereafter to practice locally, others relocate altogether 
and are no longer a viable resource for the home community. Few of the countries 
with the greatest public health needs likely have the resources or capacity to contin-
ually reinvest in the formal education required to maintain a sufficient talent pool 
to combat the brain drain. In other regions, cultural and political circumstances are 
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such that educational opportunities are limited by gender, class, or ethnic status, 
further limiting the pool of human capital available to meet the latest challenges.

Organizations operating in a variety of public health contexts rely on their 
human capacity to strategize given a range of domains, from medical research, 
policy, epidemiology, and anthropology to anticipate and devise response strate-
gies and programs to meet diverse community needs. Advances in practices and 
techniques, particularly with regard to efforts combating HIV/AIDS, require staff 
to understand the latest medical standards and to be able to integrate changes into 
training and service delivery activities in order to continually produce improved 
public health results for targeted populations. The primary benefactors of successful 
KM in this arena are those populations with acute public health challenges which 
organizations such as JHPIEGO seek to mitigate and solve. However, there are 
many points in between where learning, training, and experience must be shared 
to ensure timely and effective use of limited resources.

Internally, organizations must ensure that staff is trained and aware of existing 
expertise. Staff that possess or have ready access to knowledge and skills comple-
mentary to their own may offer more value to their customer. They can provide a 
better solution than initially requested. Awareness of other organizational domains 
provides more opportunities to market and earn additional business. While public 
health organizations have different missions than commercial companies, the fact 
remains that they are in competition for limited funds. Offering the most skill and 
expertise for the same funding as a competitor is an advantage for winning awards 
and providing continuity of service. Once established, these relationships are impor-
tant to meeting local public health demands. An appropriately conceptualized and 
devised KM system could be an invaluable asset for any public health NGO.

For JHPIEGO, the increasing pressure to deliver its high-quality services in 
shorter time frames with dispersed staff requires new means to connect its experts, 
who may not have the time availability or travel budget to provide their services 
directly onsite. Usage of the early file repositories diminished as field staff’s access 
to them remained difficult, news staff’s of them was lost, and reliability of e-mail 
for group communication and file sharing became the norm. In addition, the rise 
in popularity of instant messaging and PC-based telephony applications provided 
new, relatively reliable, and generally inexpensive options to have synchronous 
communications with colleagues. These tools are excellent means for connect-
ing people and are a natural fit for a social organization. Their role in a KM sys-
tem serves to provide an alternative, and sometimes faster, response to e-mail. 
However, like e-mail, the exchanges via these communication modes are not eas-
ily captured—for the purpose of sharing, learning, and dissemination—and the 
challenge remains for experts to synthesize and distill important conclusions and 
concepts for other interested staff.

Early KM efforts focused on using dedicated central staff to collect, store, and 
be responsible for key material, much like a library functions. Success depended 
on its “librarians,” whether they were technology-centric staff or not, to gather and 
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maintain collections of material created by experts. Yet, these collected files repre-
sented a fraction of the total content produced by staff. Versions adapted for a par-
ticular program might not be resubmitted to the shared repository collection and 
instead remain on local computers or on a network file share. It was and continues 
to be important for JHPIEGO staff to easily locate key materials and findings for 
which much work evolves. Internally, staff need to share information on program 
activities and results with those working on similar projects, different teams, or 
locations. Rather than recreating original material which supported either techni-
cal or administrative efforts, materials could be made available so that staff could 
reuse and adapt them as much as possible, thereby creating more efficient processes 
and improved work product. Creating a program and system that shifts content 
ownership closer to the expert is more consistent with efforts to place decision mak-
ing closer to the field-based programs. This offers the local experts more visibility in 
the knowledge-sharing process and promotes more awareness across the organiza-
tion about local interests, activities, and priorities. This introduces additional chal-
lenges, as staff would require additional administrative and technology training to 
achieve competency and proficiency. With limited training budgets, a well-planned 
and coordinated user support process would need development.

One of the challenges with this approach is the identification and acknowledg-
ment of authorship. As files are altered and adapted, original authorship becomes 
rather fuzzy. Since many staff working with the organization have academic 
appointments, and are therefore concerned about authorship, there may be res-
ervations by some to place their efforts in a venue for others to adapt and alter at 
will. Alternatively, some may be reluctant to post their own work out of the belief 
they do not have the same level of expertise as other contributors. Thus, much 
work remains findable through primary contact with those working on a project. 
Seeking this information by means of a library, which holds useful institutional 
content, may not be the most effective method for connecting with peers to solve 
important public health issues.

How Do We Get It?
A KM program begins with recognizing the need and value offered by effecting col-
lection, sharing, and dissemination of the expertise held by its people. Identifying 
and supporting high-value activities with easy-to-use applications can improve 
the cycle for knowledge collection, sharing, and using. This should be evident in 
the first official activity between an organization and a new employee—their first 
day of work. The decision to hire an individual inherently suggests that an orga-
nization recognizes the value and expertise the new hire brings. Using the new 
employee experience as an example, organizations should devise a roadmap that 
encompasses those processes and knowledge domain areas that will quickly orient 
the new employee to key subject matter and experts, while also introducing the 
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new employee, and their own expertise, to relevant divisions of the organization. 
Organizations should create processes, or enhance those already present, that both 
inform the new hire—as well as more tenured staff—and connect activities and 
people within the organization to leverage technology in an effort to capture the 
output of the social connections and extend them to peers. Organizing the knowl-
edge documented and supported by its people, and making those people easy to 
reach in an intuitive manner, is an important foundation for building KM.

Challenges Materialized: How Did JHPIEGO Seek KM?
KM was not a program within JHPIEGO as much as it was an area of expertise. 
Leading and best-practice organizations identify KM executive champions, pro-
gram leaders, budgets, and other forms of traditional institutional support to effect 
positive change. However, this support typically requires central and shared fund-
ing that similarly provides for other organization-wide efforts led by administrative 
departments, such as finance, human resources, and information technology. The 
shared model helps provide for universal support rather than create an imbalance of 
support—i.e., disparities among programs that have different levels of funding and 
flexibility to pay for services. In the case of JHPIEGO, many experts in various dis-
ciplines are advisers, including KM, and typically provide consultative services to 
contracted activities executed as programs and projects over a period of time. These 
may include public health clinical skills and training activities designed to transfer 
knowledge to practitioners in low-resource settings, for which JHPIEGO has estab-
lished, evidenced-based practices. The activities also might relate to creating new 
service delivery programs that must eventually be run and owned by the receiving 
in-country public health program. Thus, the role of a KM adviser may be to engage 
with the program team to offer additional or innovative ways to increase the reach 
of the primary activity by which it is being measured, capture the results for the 
benefit of others, and support the internal learning of staff by connecting them 
to these experts. The KM aspect of these funded activities is mostly a supporting 
activity to ensure that the results are shared among the community of practitioners 
and peer NGO organizations.

JHPIEGO, like many other organizations working under institutional and gov-
ernment support, is often limited in the administrative funding available to grow 
KM. While it is necessarily important and beneficial to direct as much funding as 
possible to the experts and recipients of services, support for KM should be seen 
as a reinvestment in people and the organization. The long-term results in leading 
KM organizations are that staff are able to find, use, and adapt existing informa-
tion most effectively regardless of its form. Files can be located, and experts are 
accessible. These results provide a return on funding support through better service 
delivery and an organization prepared to quickly meet the next or unforeseen chal-
lenge. These returns are difficult to measure accurately, yet the reports available that 
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cite the amount of time knowledge workers spend seeking information allow the 
inference that even conservative gains in KM behaviors and effectiveness produce 
positive results.

Having identified some of the key challenges around people and processes, 
attempting to create and build a computerized system which captures the experi-
ence and knowledge of staff is quite challenging. As the World Bank and USAID 
became aware of the positive impact of KM systems, more public health programs 
sought to hire individuals who could build such a system. Unfortunately, KM 
experts cannot build a KM system for any organization without a tremendous level 
of input and support from staff. An important role of the KM expert is to facilitate 
the discussion, debates, and finalization of the strategies that will be used to con-
struct the KM system. Public health leaders who have limited resources need to be 
aware that in order to establish and maintain a KM system, there needs to be a sub-
stantial level of commitment—both time and resources—from the staff. Staff needs 
to identify, buy in, and promote any solution. A KM system requires an investment 
of resources. There are various options to minimize technology expenses, though a 
minimum level of commitment is required to effectively reach all target audiences. 
More importantly, an organization-wide expectation for all staff to build, grow, 
and maintain the KM program is vital. In some instances, new staff may need to 
be hired in order to fill critical support roles. In other cases staff may already be 
performing KM-related activities; however, the activities may need to be adapted 
or redirected for better performance and results. In effect, organizations must be 
willing to support a measure of change.

JHPIEGO’s path to KM followed that of many of its peers in public health, 
as well as organizations outside of the sector, with the goal to more easily support 
internal sharing and to decentralize content management. Microsoft SharePoint 
was selected to be a new technology platform for JHPIEGO, which was already 
standardized on Microsoft software for business office applications. Out-of-the-
box features of the new platform offered the ability to provide alternatives to using 
e-mail and central dependency entirely on technologist support roles to share and 
disseminate information among global staff. This application could simplify the 
saving, updating, and retrieval of key domain information and shared operational 
information with point-and-click features. The domain experts could have a more 
direct role in sharing relevant information without knowing computer program-
ming code for intranet/Internet publication.

Supporting collaboration and sharing outside the corporate network was another 
important path for knowledge management. JHPIEGO used the Implementing 
Best Practices (IBP) Knowledge Gateway—a custom-developed communication 
tool created within the framework of a consortium of internal public health coop-
erating agencies. The need to share and collaborate with experts and other par-
ties outside of the corporate network was critical to exchanging knowledge and 
ideas globally. The IBP Knowledge Gateway was collaborative, like SharePoint and 
other enterprise-based tools, yet was not limited by corporate security and internal 
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administrative support. It operates in the Internet “cloud” and allowed any member 
to participate either directly online or via e-mail, regardless of their affiliation. Files 
could be posted and asynchronous discussions held, either using a Web browser 
online or via e-mail messages. All interactions could be archived and activity sent 
as a digest to members. This tool facilitated global participation and knowledge 
exchange at the lowest technology common dominator, e-mail, while preserving an 
online record for later discovery. For JHPIEGO, this provided an additional tool 
to extend the reach of its efforts to train and promote competency of learning in 
important practices among public health practitioners.

In addition, other technologies were explored to support established tech-
niques and practices in order to improve the sharing and exchange of knowledge. 
PowerPoint slides are ubiquitous for supporting presentation summaries of technical 
papers, but only the attendees receive the richest presentations. While bullet points 
and graphs provide useful information to readers, the story and context offered 
by the presenter often provide the most compelling call to action. In addition, the 
collaborative discussion that often ensues during a presentation rarely reaches the 
offline reader. In response to this, audio recording equipment, used infrequently 
and installed in a conference room, was piloted for use in recording an internal 
speaker series. These presentations were recorded and converted for playback from 
the corporate portal so that field-based and absent staff could listen to presentations 
at a time convenient for them. This technique was extended to record guest experts 
so that the rich exchange of ideas could be shared. To further the reach and ease 
of use of these presentations, third-party software, Articulate Presenter, was used 
to combine and convert the audio and slides into a standard Internet format that is 
playback friendly to low-bandwidth Internet connections.

What Do We Do with It?
Once an organization has the foundations for KM in place, it is positioned to 
maximize the intellectual power and experience of its people and history for inno-
vation. This should result in improved and more effective sharing of knowledge 
and experiences among peers. Once established, learning through guided processes 
and self-discovery should be achievable, rather than repeating a means of informa-
tion warehousing typical of many intranet solutions. Experts, learners, knowledge 
seekers, and practitioners can be more easily connected using data automatically 
tracked by the technology. Information useful for knowledge discovery, such as 
who contributed content and when it was submitted, can be found easily to iden-
tify experts and communities of interest beyond staff’s daily communication chan-
nels. Examining usage can support decision making about processes to support and 
enhance in order to improve value to users and the organization.
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Challenges Materialized: What Does 
JHPIEGO Do with a KM System?
A system for knowledge management supports discovery and exchange of informa-
tion and ideas. Building upon existing activities and organizational values, a KM 
system promotes the sharing of best practices and improved impact of business 
activities. However, examining the patterns and volume of contributions may iden-
tify new teams or concepts where innovations are developing or require additional 
expertise to flourish. JHPIEGO may collect data that identifies information fre-
quently requested or expertise consulted.

Possessing this data allows for critical analysis to determine where gaps in criti-
cal knowledge exist in the KM system. When users cannot retrieve information 
from a knowledge base as expected, it may suggest that the information can or 
should exist yet still resides offline on a local hard drive. It also may suggest that 
knowledge hoarding is occurring and new incentives for sharing need consider-
ation, or more simply that not enough administrative time has been allocated to the 
capture and contribution process. When combined with human resource staffing 
information and business activity projections, JHPIEGO may assess where it needs 
to direct and supplement additional resources. Decisions can be made regarding 
the availability of experts to staff upcoming projects and support resources neces-
sary to update and adapt expert content.

Metrics were not widely collected to quantitatively measure impacts. KM efforts 
relied on supporting core activities using best practices to fit the program require-
ments. So, impact was based more on qualitative and subjective factors. In the case 
of offering an online learning forum on a public health topic, the basic principles of 
distance education were applied. However, KM best practices for supporting online 
communities were offered to support the building of a network of experts rather than 
merely anonymous attendees in an online course. The distance education compo-
nent of the forum would determine how well the participants mastered the material. 
At best, KM impact could have been measured through participant satisfaction or 
new contacts made as a result of participation. Determining longer-term program-
matic impact had yet to be allocated into specific program activity budgets.

Obstacles to Overcome
The need to research ideas, understand buzzwords, and the ability to commit nec-
essary resources before taking on any new project are important for any initiative. 
KM is not for the weak of heart or the poor of resource. It is challenging by the very 
nature of its focus: improving the exchange of information and ideas among the 
people and processes of an organization and using new tools to effect improvements. 
This can be far more complex than automating tangible and defined procedures for 
exchanging data forms between offices to complete a typical business transaction. 
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People will be expected to modify some individual practices and behaviors for the 
organization to maximize its investment in KM. Continual communication and 
executive sponsorship is vital.

As with any effort that has the potential to impact everyone, organizations should 
determine the strategic focus of their KM efforts and determine a roadmap for suc-
cess. For smaller organizations and those with limited funding to support KM, it 
may be beneficial to consolidate various roles and duties and identify critical areas. 
KM may support portals, promote collaboration, artifact collection and preserva-
tion, and learning and performance support. However, each activity requires suf-
ficient planning and support to implement and build sustainability. Organizations 
that successfully implement KM do so in a manner that embeds the principles and 
practices into daily work so that they grow with the organization and outlast dis-
crete tasks. Technical, financial, and operational practices are not newly created for 
every time-limited program and work task. Instead, established activities are imple-
mented and adapted into each new program based on unique requirements.

When the appropriate technology platform is selected, testing and gaining user 
acceptance should not be overlooked. The complete replacement of one system with 
another system risks alienation and user rejection by key people in the organiza-
tion. Sufficient time should be budgeted to complete this analysis, and a cross-
section of users given defined, sanctioned, and budgeted time to contribute ideas 
and feedback. Otherwise, a phased implementation may be preferred for organiza-
tions such as JHPIEGO, where the primary team responsible is small and has other 
responsibilities beyond the KM project. While the overall project may take longer 
to implement, starting small and adding features according to an implementation 
roadmap that adds user value may provide two benefits. One, it allows a sense 
that progress is continual as features are added, keeping the solution dynamic and 
growing. It also allows discovery of issues along the way that impact a small group 
of early adopting users. These early adopters typically see the long-term advantages 
of the new solution and frequently are more forgiving and more patient in working 
through issues. In the case of JHPIEGO, and particularly for its satellite offices 
and traveling staff, the SharePoint solution suffered from poor performance using 
low-bandwidth Internet connections, and there was no remedy. While staff located 
in headquarters, homes with high-speed Internet connections, or field offices with 
reliable dedicated connections could use the platform to access and share informa-
tion, those using slower connections were unable to experience the same benefits.

In contrast, use of the IBP Knowledge Gateway in JHPIEGO grew slowly and 
more through word of mouth. As members of the IBP Consortium—a collabora-
tive of peer organizations working in similar countries and in similar public health 
topics—JHPIEGO participated and promoted using the Knowledge Gateway for 
sharing information about consortium business for its technical public health inter-
ests, and for collaboration and knowledge sharing. One immediate benefit was that 
the tool was neutral from corporate bounds, i.e., it did not rely on network security 
and IT standards by any one organization. Using this custom-developed platform 
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allowed for a better understanding of its strengths and weaknesses before com-
mitting to broader use. At the appropriate time, program staff within JHPIEGO 
identified a task where this platform would support an online forum designed to 
disseminate the latest public health information on a current topic of interest. 
Furthermore, this solution had allocated staff to support users and provide new 
features in response to feedback.

Throughout this online community forum, experts from many countries were 
engaged in information exchange and new people-to-people connections made 
in manner and reach not possible, without the travel costs, had JHPIEGO con-
ducted an in-country training. While a report could have been issued more broadly 
via e-mail and posting on a Web site, it would be difficult to assess true reach of 
the information, measure how many read the report, or, more importantly, how 
many understood the information to the degree they could internalize and apply 
it to their work. Participants in the collaborative forum could exchange ideas and 
questions, thereby extending the value of the baseline information by contributing 
their experiences and enriching the entire forum. Since the forum is online, all the 
material and online dialog is available to review and improvement or expansion by 
subsequent readers who find it. With this experience, the JHPIEGO team was able 
to identify and internally market its planning process and platform to other staff 
needing to share information in a similar environment and with similar require-
ments. Since the forum’s capabilities and value were recognized by program man-
agers, the tool was selected and used by motivated early adopters willing to invest 
the time to ensure achievement of positive results and impact.

Ownership and role of KM within the organizational structure should be 
carefully considered. Left as an “a la carte” service, programs and departments 
can inhibit institutionalization of key KM activities and goals. Staffing and 
resourcing should allow core services to be provided across the organization so 
that essential value and user needs are met. At the same time, innovations should 
be explored and introduced to the organization, as they are shown to produce 
positive impact.

Furthermore, clear expectations and roles between KM process and technology 
implementation should be defined. When an imbalance between KM service delivery 
and technology support decisions occurs, efforts may stall from vague and ambigu-
ous leadership on strategy and roadmapping responsibilities. A standing, interdisci-
plinary team chartered with growing KM as a program may mitigate conflicts often 
experienced between KM and IT functions. To achieve a successful KM system in 
any organization, a well-conceived and effective strategy which accounts for available 
resources, constraints, and corporate culture must be developed and supported.
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USAID Background
Since 1961, the U.S. Agency for International Development (USAID) has been the 
principal U.S. agency providing assistance to countries recovering from disaster, 
trying to escape poverty, and engaging in democratic reforms. USAID provides 
assistance in sub-Saharan Africa, Asia and the Near East, Latin America and the 
Caribbean, and Europe and Eurasia. With headquarters in Washington, D.C., 
USAID’s strength is its field offices in many regions of the world. The agency oper-
ates in approximately one hundred developing countries, working with private 
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voluntary organizations, indigenous groups, universities, American businesses, 
international organizations, other governments, trade and professional associa-
tions, faith-based organizations, and other U.S. government agencies.

Today, USAID furthers U.S. foreign policy objectives by supporting economic 
growth, agriculture, and trade; global health; and democracy, conflict prevention, 
and humanitarian assistance. USAID’s core objective to improve global health 
includes child, maternal, and reproductive health, and the reduction of diseases 
such as HIV/AIDS, malaria, and tuberculosis. Nutrition interventions are key 
components to all of these global health objectives.

USAID’s Global Nutrition Programs
More than half of the 9.7 million child deaths worldwide are linked to undernu-
trition. Nearly one-third of children in the developing world are chronically mal-
nourished, and 2 billion people suffer from micronutrient deficiencies. Vitamin A 
deficiency affects more than 254 million children, impairing their immune systems 
and causing blindness, morbidity, and early mortality. Iron deficiency is the pri-
mary cause of anemia, which is responsible for 22% of maternal deaths and 24% of 
perinatal deaths. Today, rising prices for staple foods are causing a global food and 
nutrition crisis that have plunged another 130 million people into hunger and food 
insecurity and severely threatening progress toward improving child and maternal 
survival in developing countries.

Undernourished children are more likely to die than well-nourished children. 
Undernutrition weakens the immune response, exacerbating the effects of child-
hood illness such as diarrhea, measles, and pneumonia. The physical and cognitive 
effects of undernutrition in the first two years of life are irreversible, leading to 
impaired educational performance in childhood and reduced economic productiv-
ity in adulthood. The nutritional status of a pregnant woman is a deciding factor in 
maternal and neonatal survival. Malnutrition also exacerbates the burden of infec-
tious diseases by increasing the susceptibility to contracting an infectious disease 
and by decreasing chances of survival thereafter.

USAID’s nutrition strategy focuses on the following four evidence-based inter-
vention areas:

	 1.	Infant and young child feeding: USAID works with countries to deliver a 
package of key infant and child feeding interventions, including promotion 
of immediate initiation of breastfeeding, exclusive breastfeeding through six 
months of age, appropriate and high-quality complementary feeding from 
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six to twenty-four months, continued feeding during illness, and safe feeding 
practices for infants affected by HIV.

	 2.	Micronutrient supplementation: USAID strengthens national twice-yearly 
vitamin A supplementation programs for children under age five through sus-
tainable delivery mechanisms. USAID combats anemia through comprehen-
sive anemia reduction packages, including improved iron intake, deworming, 
and malaria control in high-prevalence settings.

	 3.	Food fortification: USAID helps countries introduce and expand the reach 
of mass fortification of staple foods with multiple micronutrients. USAID’s 
strategic approach to mass food fortification involves both the public and 
private sectors.

	 4.	Epidemics and emergencies: USAID’s food security strategy addresses food 
access, utilization, quality, and availability to combat undernutrition. USAID 
supports the effective integration of community management of acute mal-
nutrition (CMAM) into national health systems. USAID strengthens nutri-
tional care and support for people living with HIV/AIDS and improves food 
assistance and food security programming in the context of HIV.

Existing Knowledge Management Tools at USAID
There are several knowledge management systems in place at USAID. The USAID 
Development Experience Clearinghouse (DEC) is the largest online resource for 
USAID-funded technical and program documentation. All USAID-funded proj-
ects are required to submit semiannual and annual reports to this system, and it cur-
rently contains more than 58,000 documents that are all available to the public.

USAID’s Knowledge Services Center provides a comprehensive hub for library 
services, including research assistance, access to electronic databases, language 
training materials, and several noteworthy sources of statistics. One provides high-
level data on funding for individual countries by sector. Another displays a wealth 
of information on demographics, population, and health (including nutrition) for 
every country in which USAID has a presence.

It also should be noted that with the creation of the director of foreign assis-
tance in 2006, all U.S. government agencies have streamlined the process of plan-
ning for, tracking, and demonstrating performance of our global- and country-level 
investments by fiscal year. While this process is still evolving, it has already resulted 
in a system that USAID uses to track specific high-level results within global health 
and other major sectors and to create targets for upcoming years. This system is 
used primarily at high levels in the State Department and USAID to demonstrate 
success, to plan programs, and track budget levels.
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There are many other tools, all of which have discrete purposes, which serve as 
part of USAID’s wider knowledge management efforts. The key piece missing in 
all of them is the ability to display, record, track, and ultimately analyze all of the 
information flexibly so that it suits our purpose each and every time. Many times 
what is most useful for our daily work is a combination of all of these systems based 
on the type of information we need to analyze—yet the existing systems do not 
talk to each other. In addition, because they are entrenched and most are meant 
for an agency-wide audience, these systems are not easily adapted from a structural 
standpoint.

Nutrition Division Knowledge Management Systems
In USAID/Washington, there is a seven-person technical team working in the Global 
Health Bureau as part of the Nutrition Division. This team manages several cen-
trally funded projects on the technical interventions discussed above. These projects 
are global in scope—with priority countries in Asia, Africa, and Latin America.

USAID has made investments in improving global nutrition over the past three 
decades. The success of these nutrition programs at the macro level is reductions in 
child mortality, achieved by innovative programs that can be adapted and replicated 
in other countries. With increasingly robust monitoring and evaluation systems in 
place, tracking short- , medium- , and long-term results has become more realistic.

Yet at the global level, facilitating the storage and use of all of these indicators of 
programmatic effectiveness—baseline data, results, factors of program implemen-
tation, country context, trend data—is increasingly complicated. In order to deter-
mine the success of certain programs and to learn from the challenges of others, it 
is imperative that USAID comprehensively track all of this information. And while 
USAID has a country presence in many countries and combats nutrition in a subset 
of these, we must also be aware of other, “nonpriority” country-level indicators in 
order to determine when our priorities may need to be adjusted.

Malnutrition exacerbates virtually all diseases that cause early death in devel-
oping countries—including postpartum hemorrhage, diarrhea, measles, malaria, 
pneumonia, HIV/AIDS, and tuberculosis. Because of this, it also is important to 
look at the burden of these diseases in selected countries.

There are two phases of the Nutrition Division’s knowledge management effort. 
The second is still in process, but represents an attempt to learn from the challenges 
with the first system.

Initially, the knowledge management system began as an attempt to track 
USAID’s nutrition work by technical intervention area and by centrally funded 
project. For example, the system could be organized by anemia reduction programs, 
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the projects that work in the area, the countries that project is active in, and the 
baseline indicators for any anemia in women and children in that country. Called 
the Portfolio Review Management System (PRMS), it was designed in Access with 
the Windows.net framework, and could track a variety of interventions, countries, 
and indicators (see Figure 7.1).

The user interface made the system more self-explanatory and offered the oppor-
tunity to train those who may not be Access-savvy (see Figure 7.2).
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Figure 7.1  PRMS schema.
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However, there were substantial limitations to the system.

Given the necessary security procedures for operating on USAID informa-◾◾
tion technology systems, anything outside of the Microsoft Office Suite can 
cause problems. The Windows.net framework turned out to be a major chal-
lenge to set up on USAID’s server. Since the first iteration of the system was 
built in Access with Windows.net as the visual interface, the system had no 
utility without Windows.net. Even when we did obtain Windows.net, it only 
was available on one computer in the division.
While some technical intervention areas remain the same from year to year, ◾◾
like vitamin A supplementation programs for children under five, many 
change. The system was not flexible enough to manipulate the technical 
intervention areas yet still maintain the integrity of the data behind it.
It also became apparent that the system would replicate some of the moni-◾◾
toring and evaluation work already under way by USAID’s global projects. 
In our fast-paced work environment, any replication is an unnecessary time 
commitment—one that none on the technical team can make time for.
In any knowledge management system, one must maintain the push-pull dynamic. ◾◾
While in the start-up phase, training will need to occur in the use and mainte-
nance of a knowledge management system. Those who may not be considered 

Figure 7.2  PRMS user interface.
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early adopters will need to be pushed into using a new and different system. But a 
successful system will inherently generate a “pull”—that is, once users understand 
the purpose of the system and the use of it, they should be convinced of its util-
ity and see the potential for improving their own effectiveness. After training key 
members of the nutrition team (even those who tend to be early adopters), it was 
evident that the “pull” would not exist. There was an imbalance between main-
taining the system and the potential for usefulness in our daily jobs.
From year to year, USAID is required to report on similar indicators to track ◾◾
progress in each of our programs. These indicators are often higher level, and the 
technical staff needs access to detailed data reports. On a weekly basis, we receive 
requests for data and information that is rarely the same, or in the same context, 
as a previous request. The purpose of the original system was to provide this 
detailed data in a way that could be manipulated to generate a report based on 
the specific request for indicators. But given the limitations of the system in terms 
of flexibility and manipulation, it could not provide this needed function.
This system was USAID-program focused, which presented two distinct ◾◾
challenges. One, part of the objective was to identify countries or technical 
areas that had gaps where USAID should focus. But the system that was con-
structed focused on existing interventions in existing focus countries, which 
made the gaps less apparent. Second, USAID-funded projects already track 
much of this information. While a feat to pull all of this together, it became 
apparent that as the system grew, it created more repetition.

In sum, perhaps the biggest fault of PRMS was that its goals, per USAID direc-
tion, were too lofty. Our biggest lesson learned was that a knowledge management 
system in the USAID environment cannot be the answer to every problem. In 
tracking by pathway (intervention area) and by USAID-supported project, we lost 
some of the flexibility we needed around indicators and country specifics.

But the lessons learned from the original system were a valuable starting point 
for building a new system, one that would suit the team’s needs, require little main-
tenance, and return information efficiently and flexibly. This new system is being 
developed by technical team members, and while still in the design stages, it has 
already demonstrated its utility.

Based on the knowledge from PRMS that it would be difficult to have the system 
answer every question from both a technical and statistical standpoint, we decided 
to focus on the statistical side. Thus, the design of the system centers on countries, 
and is based on global child health, maternal health, and nutrition indicators. The 
biggest change from the original system was the organization around technical inter-
vention areas. While useful to include, the changing nature of these and the degree 
to which regular technical input was required to ensure the accuracy of the system 
made it nearly impossible to make these the center of any knowledge system.

USAID’s world revolves around tracking key nutrition indicators. At a basic 
level, USAID is held accountable for programmatic progress, and future budget 
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levels are determined based on the achievement or lack of that success. But more 
importantly, diligent results tracking helps the division decide to continue support-
ing an approach with an eye to scale up or to reconsider an intervention in a certain 
country context. All USAID-supported nutrition programs have substantial moni-
toring and evaluation components, many of which are based on intensive work in 
focus districts of targeted countries.

There are multiple layers to the division’s knowledge management system. The 
root of the system lies in tracking the following core global indicators from mul-
tiple sources:

Under five mortality rate: Deaths between birth and the fifth birthday, ◾◾
expressed as deaths per 1,000 births.
Infant mortality rate: Deaths between birth and the first birthday, expressed ◾◾
as deaths per 1,000 births.
Maternal mortality rate: Maternal deaths that occur during pregnancy, child-◾◾
birth, or within two months after the birth or termination of pregnancy.
Stunting: Percentage of children under five years of age below -2 SD height ◾◾
for age.
Wasting: Percentage of children under five years of age below -2 SD weight ◾◾
for height.
Underweight: Percentage of children under five years of age below -2 SD ◾◾
weight for age.
Vitamin A supplementation: Percentage of children six to fifty-nine months ◾◾
given a vitamin A supplement twice yearly.
Anemia: Any anemia, measured by hemoglobin in children <11 g/dl and in ◾◾
women of reproductive age <12 g/dl.
Household coverage of adequately iodized salt: Proportion of households ◾◾
consuming adequately iodized salt (fifteen parts per million or more).
Infant and Young Child Feeding Practices: Percentage of children age six to ◾◾
twenty-three months who were fed according to three IYCF practices—continued 
breastfeeding, feeding at least the minimum number of times per day (according 
to age), and feeding from the minimum number of food groups per day.
Exclusive breastfeeding: Percentage of children exclusively breastfed in the ◾◾
first six months of life.

The key element of the indicators database is its ability to display the same 
indicator from multiple data sources. USAID has conducted the demographic and 
health surveys in more than seventy-five countries. But these surveys only occur 
in selected countries and every five years. In order to make appropriate technical 
decisions about a nutrition technical intervention package in a selected country, 
other data sources are required. Major global organizations, such as the United 
Nations Children’s Fund (UNICEF) and the World Health Organization (WHO), 
are other sources of data contained in our system.
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In addition to the above indicators, the system tracks specific nutrition and 
health activities in each country, based on USAID’s priorities. The historical sup-
port USAID has provided to certain countries has been critical in reducing child 
and maternal mortality rates. For the purposes of reporting macro-level results 
over the course of decades, and to track the big picture program successes and 
challenges, the system attempts to retrospectively present intervention areas from 
Global Health Bureau-supported projects from the past.

For example, USAID has long supported interventions that improve micronu-
trient malnutrition. The current project, called the A2Z Micronutrient and Child 
Blindness Project, builds on and strengthens approaches supported in the past. 
So the system tracks country-based and global efforts for projects supported as 
early as 1993 (for micronutrients, OMNI 1993–1999, MOST 1999–2005, A2Z 
2005–2010) in an effort to more cohesively communicate our longstanding micro-
nutrient interventions.

While those on the USAID nutrition team who have been with the agency for 
more than twenty years understand the evolution of the micronutrient portfolio, 
the system documents it (or at least attempts to). One can easily see that nearly all 
of the countries supported under OMNI focused on vitamin A supplementation, 
with OMNI beginning to focus on technical leadership around food fortification. 
MOST supported vitamin A supplementation while incorporating new interven-
tions like zinc for treatment of diarrhea and strategic directions in maternal anemia. 
And today’s project, A2Z, has a diverse portfolio that builds on all of this past work 
(both the successes and challenges): sustaining high vitamin A supplementation 
coverage in key countries, introducing and expanding maternal anemia packages, 
strengthening food fortification mechanisms at both a country and regional level, 
and providing technical leadership around the introduction of child anemia pack-
ages. It is rather difficult for knowledge management systems to achieve the goal 
of describing an organization’s evolution, but by capturing these historical invest-
ments, the nutrition system makes an effort to tell this story.

Of course, the system represents nutrition as a whole, not simply micronutri-
ents. For instance, it contains data spanning the last decade on infant and young 
child nutrition—including complementary feeding and breastfeeding—that are 
linked with USAID-funded projects LINKAGES (1996–2006) and the Infant and 
Young Child Nutrition Project (2006–11).

While the system does focus on data, as opposed to other knowledge manage-
ment systems with a document focus, it still contains information and resources to 
complement the data. Recently, the nutrition system was put to the test. The Nutrition 
Division is involved in the president’s response to the global food challenge. For the 
past two years, food prices have increased dramatically, presenting a major food and 
nutrition insecurity problem in most—if not all—of the countries USAID works in.

In a short period of time, the nutrition team needed to prioritize countries to focus 
on from a food security and nutrition perspective. Many factors needed to be consid-
ered to provide thoughtful analysis. We needed to balance rates of child undernutrition 
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(based on stunting, wasting, and underweight), rates of maternal anemia (which has 
a direct impact on maternal mortality), the food security classification of the country 
(whether food insecurity is widespread, localized, etc.), where USAID has existing pro-
grams (which would hasten the response), nutrition trends in the country (including 
vitamin A supplementation), and which countries are on “priority” lists in the agency 
(maternal and child health priority, food aid priority, etc.). It would have been a monu-
mental task simply to gather this data and compile it for the basis of our analysis.

But since a draft system is in place, we were able to quickly make some adjustments 
and synthesize the information we needed into the following fact sheets (Figure 7.3).

MALAWI

NEEDS
U5MR 120 14
U5MR Rank

OPPORTUNITIES
FY08 CSMH Funding

32 14 FY08 Non-emergency

MMR 1,100 6 FANTA
Underweight 19% 25 A2Z
Stunting 46% 8 IYCN
Wasting 3% 26
IYCF Practices 20.1% 7/20
Vitamin A
Supplementation

36% 18

Children with any
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74% 5/16

Women with any
anemia

44.3% 11/16

Food Security FY08

USMR Trends 1990-2004 VAS Trends 1998-2004

DHS-Anthropometry Food Security

Food Security FY09

Food Security FY10

PL 480

Rank

Figure 7.3 N utrition security fact sheet for Malawi.
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In addition to presenting key data points, the system was able to display infor-
mation related to USAID investments and planned support (because some of this 
information is sensitive, it is in gray here). It also displays rankings, comparing 
rates of malnutrition to other maternal and child health priority countries. Given 
the historical nature of the system, we were able to pull trends beginning in 1990. 
The food security mapping is a tool developed by FEWSNET, a USAID-funded 
project, and is catalogued in the system. From these fact sheets, the nutrition 
team was able to prioritize countries based both on needs (via the indicators and 
rankings) and on opportunities (via existing USAID programs and planned fund-
ing priorities).

While the new system is still under development and shows promise, there are 
some clear limitations that will not be rectified, no matter how well designed a 
system is:

Maintenance. With no administrative staff to support this effort, maintain-◾◾
ing the relevancy and currency of the system falls on the technical team—
whose members are far too busy to do so.
Time and space. As with all knowledge management efforts, an organization must ◾◾
create and promote the time and space to implement such a project successfully.
Repetition. Because there are existing systems in place, it will always be a ◾◾
challenge to minimize repetition and overlap.

Looking to the Future
By far our biggest immediate challenge is keeping this system up to date. In an 
ideal world, trends would be analyzed every six months, program information 
updated every quarter, and country-level statistics cleaned and verified—with 
new inputs—every month. To put it mildly, this is an ambitious goal and nearly 
impossible to implement unless the process is streamlined with minimal manual 
data entry.

Many knowledge management systems measure how many new documents are 
loaded into the system, how often it is used, how long it is used for, etc. There are no 
set metrics for measuring the impact of this system. Since the system was internally 
initiated with the purpose of making the team’s daily work more efficient, the sole 
measure of success is that we are able to find the kind of information we need more 
quickly, and that that information is paired with appropriate knowledge resources, 
including technical interventions areas, USAID support over the decades, upcom-
ing priorities, and past programmatic success.

The longer-term challenge is how this system becomes, or fails to become, insti-
tutionalized. USAID staff is always on a quest for knowledge; after all, it is a cor-
nerstone of our jobs to remain current on scientific discoveries in public health and 
nutrition. The key will be to marry this quest for new scientific and programmatic 
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knowledge with a more thoughtful understanding of the current and historical 
state of nutrition and USAID’s role at a global and country scale.

As Davenport et al. state in their review of successful knowledge manage-
ment efforts, “effective knowledge management is neither panacea nor bromide.” 
USAID’s nutrition team has learned this from the past year and several iterations 
of a system. Our challenge now is to ensure its use and longevity through proven 
utility in our daily work environment. That will not be the sole measure of success, 
but perhaps the most valuable.
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Background
This chapter documents the activities, accomplishments, and lessons learned 
of a knowledge management (KM) transformation initiative undertaken by the 
Information and Knowledge Management (IKM) Area of the Pan American 
Health Organization (PAHO), one of six regional components comprising the 
World Health Organization (WHO).

Since its inception more than one hundred years ago in response to the threat 
of mosquito-borne and drinking water-related illnesses during the construction of 
the Panama Canal, PAHO has been a knowledge-intensive organization. The term 
“technical cooperation,” which appears frequently in its mission and policy docu-
ments, underlies its role in providing specialized expertise in response to public 
health concerns across the region.

For most of its history, these concerns were relatively narrow in scope. Outbreaks 
of foot-and-mouth disease were handled by specialists in that particular field of 
veterinary public health. Denge fever had its own team of specialists, and so forth. 
This gave rise to an organizational structure consisting of numerous silos, each 
focused on a particular disease or discipline.

For most of the twentieth century, this structure performed adequately. 
However, the twenty-first century ushered in a new era of speed and complex-
ity. The U.N. Millennium Development Goals (MDGs) were created to address a 
variety of global issues, including public health. For example, combating the spread 
of HIV/AIDS involves specialties ranging from public relations and education to 
population studies, to modeling and simulation, to the production and administra-
tion of serums and associated treatment protocols.

Even more illustrative of the paradigm shift in public health was the threat of 
avian flu. The isolated incidents of potential outbreaks which occurred in the mid-
2000s time frame revealed that many different components of the organization, 
which used to operate in isolation, had to openly collaborate and share knowledge 
in order to deal with this new type of threat.

The H5N1 virus is carried by migratory species, and can quickly and unexpect-
edly mutate. Vaccines cannot be developed until the jump is made to humans. But 
the disease spreads so quickly it outpaces the ability to mass produce vaccines and 
antivirals in a timely fashion. Rapid response is the key to detection and contain-
ment, and requires the ability to properly collect, package, and ship specimens 
across international borders for testing, all within forty-eight hours or less. Proper 
means for dealing with the news media in a timely manner, in order to keep the 
population educated and informed without creating a panic, are essential. All of 
these actions require knowledge, which necessitates a new paradigm of large-scale 
collaboration and knowledge sharing.
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This chapter addresses how the transformation to this new paradigm was 
accomplished, including the breaking down of longstanding silos, and the emer-
gence of online communities of practice and virtual workspaces for dealing with 
these rapidly changing and complex threats.

The Desired End State
The overarching goal of the transformation program was to help PAHO become an 
organization characterized by the following four states:

	 1.	An authoritative source on health information and knowledge
	 2.	An effective collaboration-based organization
	 3.	A learning organization
	 4.	A partnership and network-building organization

In other words, the goal was to transition PAHO from a traditional, knowledge-
hoarding organization into a twenty-first-century knowledge-sharing enterprise. 
The knowledge-hoarding organization is characterized by silos that are heavily 
guarded and protected. Any knowledge that does flow often occurs in informal 
settings, such as the cafeteria, or the smoking area outside the building, or around 
the printer or water cooler. Silos are further reinforced by well-meaning but rigid 
work processes and management systems, as well as by an underlying labyrinth of 
disparate information technology (IT) systems and applications.

In the goal state, the formal organization, although still present, moves into the 
background, and the social network becomes prominent. Rather than hiding in the 
shadows, the network “sees” itself, and therefore “knows” itself. Enabled by tools 
such as social network analysis, the channels through which critical knowledge is 
exchanged become transparent.

In addition to a more visible social network, the learning cycle of developing, 
sharing, and applying knowledge becomes formalized and embedded within every 
work process. Finally, silos cannot be removed if the IT architecture itself remains 
fragmented. Instead, IT needs to evolve into a services-oriented architecture (SOA) 
in which data, business logic, and applications are compatible, enabling the rapid 
exchange of knowledge across the enterprise.

Once these key change elements come together, the old “in-the-shadows” form of 
knowledge sharing begins to dissipate, and the development, sharing, and application 
of knowledge occur more by design, rather than by chance. This illustrates the end 
state toward which the local KM strategies were targeted. The approach to developing 
and implementing those strategies, and the results observed, will be presented next.
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Transformation Approach
The basic approach of the transformation initiative was intentionally kept simple: to 
provide education and guidance through a series of workshops and online content in:

	 1.	Organizing and activating communities of practice (CoPs) in selected techni-
cal cooperation areas

	 2.	Providing a methodology for each CoP to formulate and implement its own 
KM strategy

This represents an important shift in typical KM practices. In many large orga-
nizations, executive management, such as the chief knowledge officer (CKO), dic-
tates a KM strategy, which the entire enterprise is obliged to follow. This approach 
is not appropriate for large, multidisciplinary, geographically dispersed organiza-
tions such as PAHO.

Since PAHO’s reach extends far beyond its Washington, D.C., headquarters 
into remote villages of economically disadvantaged countries, the resources avail-
able for developing, sharing, and applying knowledge vary greatly from country 
to country. More importantly, some of the most critical knowledge is developed, 
and has its most direct application, in the field. For this reason, the transformation 
approach we employed was focused on educating the workforce and empowering the 
practitioners with the tools they needed to leverage critical knowledge in the most effec-
tive way.

This meant each community had to develop and execute its own KM strategy. 
Since this ultimately required a change in work processes and behaviors, an essen-
tial part of the approach was ensuring that members of the workforce understood 
why they needed to change, and how a local KM strategy, and the application of 
various KM tools and practices, would help make their lives easier.

Determining Which Knowledge  
Is Critical to Mission Success
Our experience demonstrated that, in order to be successful, any KM initiative must 
be in direct alignment with the organization’s mission. For this reason, throughout 
the transformation program, the overall goal was to help PAHO achieve its stated 
mission: To lead strategic collaborative efforts among Member States and other part-
ners to promote equity in health, to combat disease, and to improve the quality of, and 
lengthen, the lives of the peoples of the Americas.

Most knowledge capture efforts are wasted, as organizations attempt to capture 
any and all knowledge available. Some even go to great lengths to interview key 
personnel who are planning to transfer or retire. The key question is, What knowl-
edge do we really need? Capturing all of an organization’s knowledge is impractical, 
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if not impossible. On the opposite end of the spectrum, some organizations try to 
capture knowledge opportunistically, as problems or issues arise. The risk of that 
approach is that the most valuable knowledge may not be discovered until a crisis 
occurs, which may be too late.

Our approach was to implement a “drill-down” process, in which we identi-
fied the critical knowledge needed for PAHO to achieve its desired level of mis-
sion success (see Figure  8.1). The drill-down flowed from PAHO’s vision and 
mission, to its strategic objectives, to the strategy for achieving those objectives. 
Once the strategy was understood, we identified the key performance drivers 
needed to successfully accomplish the strategy. Next, we identified the core capa-
bilities needed to achieve the desired level of performance and the key process 
areas which make up those core capabilities. Finally, we identified the tangible 
and intangible assets needed to execute the key processes in the most efficient and 
effective way.

Being a knowledge enterprise, the majority of PAHO’s assets are intangible, 
consisting of:

Human capital: Achieving sustained high performance through continuous ◾◾
learning and innovation, and the development of skills and competencies for 
doing so, while remaining focused on key performance drivers.
Social capital: Focusing not on ◾◾ what you know or who you know, but rather 
on what you know about whom you know.

Bring all layers 
into alignment 

Key Enablers

Core Capabilities

Performance Drivers

Key Process Areas

Mission

Strategic 
Objectives 

Strategy

Vision

Human
and

Social
Capital

Organiza-
tional

and
Structural

Capital

Strategize from 
top-down 

Design in both 
directions 

Implement from 
bottom-up 

Figure 8.1  A strategic flow-down approach which aligns people, processes, and 
technology.
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Organizational capital: Improving efficiency and effectiveness through ◾◾
streamlined, self-managed processes.
Structural capital: Ensuring smooth communication and integration across ◾◾
all organizational elements and systems.

The output product of this drill-down exercise was a KM strategy for each orga-
nizational unit, based on an optimal combination of people, processes and technol-
ogies, all operating in a way that maximized the flow of knowledge throughout the 
enterprise. This process revealed and allowed us to address the major obstacles and 
barriers preventing attainment of the goals and objectives, including cultural, polit-
ical, financial, interorganizational, intraorganizational, and many other issues.

Many KM projects begin by looking at the large volumes of information in an 
organization, then attempting to identify how best to use them. But true knowl-
edge management deals with the correct application of information. For an organi-
zation such as PAHO, this means choosing the right course of action. By focusing 
on enhancing and streamlining critical decision processes, scarce resources (people, 
time, and dollars) could be applied more efficiently and effectively.

Approach for Developing the Local KM Strategies
Since its inception, the discipline of knowledge management has suffered from con-
fusion and resistance, brought about by trainers who make the subject too complex 
and too difficult to understand in a practical way. Practitioners, although they may 
be somewhat interested in KM, have very little time and patience for academi-
cally oriented transformation programs. For this reason, we used a four-step KM 
approach that was very basic and easy to understand:

Step 1. Identify the desired results

Who◾◾  is involved?
What◾◾  is the result?
When◾◾  does it happen?
Where?◾◾
Why?◾◾
How◾◾  is the result to be achieved?

Step 2. Assess the current process, and identify the gaps

What is working well, and why?◾◾
What isn’t working (gaps)?◾◾
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Step 3. Determine if the principles of KM can close the gaps

Developing knowledge: Has the right knowledge been identified and cap-◾◾
tured so it can be reused?
Sharing knowledge: Is the right knowledge being made available to those ◾◾
who need it, when they need it?
Applying knowledge: Is the right knowledge being used consistently, in the ◾◾
right way?

Step 4. Develop and implement a KM Strategy

Engaging the right people◾◾
Streamlining and enhancing work processes◾◾
Enabling technologies◾◾

This resulting strategy can be represented in a simple diagram, shown in 
Figure 8.2.

Pilot Implementation
Next, we initiated the search for a pilot group. The ideal group needed to be a 
diverse, multidisciplinary community that illustrated and exemplified the need for 
breaking down silos and sharing knowledge.

At that point in time, the possibility of an outbreak of pandemic influenza 
was a major concern. This turned out to be an excellent motivator for change. 
It demanded close collaboration and rapid communication among many diverse 
disciplines, which had been previously functioning in isolation. These included vet-
erinary public health; communicable diseases; communications and media; immu-
nology; epidemiology; the production, distribution, and administering of vaccines 
and antiviral drugs; and crisis response planning, including the use of modeling 
and simulation.

Technology

Processes

share

Peopleapply

develop

Figure 8.2  Key components of a localized KM strategy.

© 2010 by Taylor and Francis Group, LLC



130  ◾  Richard Van West-Charles and Arthur J. Murray

An emergency action response (EAR) task force was formed, and its members 
were trained in the KM strategy development methodology. After a short period of 
time, it became obvious that the group was too large. Discussions regarding specific 
issues, although important, left many participants on the periphery of the conver-
sation. The group was quickly divided into five subgroups, which became more 
manageable. Discussions continued to focus on specific areas, while not losing sight 
of the broader picture. The five subgroups were the following:

	 1.	Communications
	 2.	Health care services
	 3.	Preparedness
	 4.	Prevention
	 5.	Surveillance

Building a Virtual Environment for Developing, 
Sharing, and Applying Knowledge
At the outset of the transformation initiative, PAHO’s knowledge portal was under 
development, using the Microsoft SharePoint Portal Services® platform. Like many 
organizations, the portal was mainly used as an electronic document library. XML 
metadata tags, along with search tools, were used to categorize and label docu-
ments, in the hope of providing insight into what knowledge was contained in the 
collection. But users still had to spend a great deal of time poring through text, 
seeking relevant information, and extracting the knowledge. Worse yet, much of 
the knowledge being sought was implicit and not even in the system.

As we mentioned earlier, the most valuable organizational knowledge was 
found in casual conversations, “war stories,” and the like. Figure 8.3 illustrates this 
notion, contrasting the scarcity of knowledge in documents and reports with the 
richness of knowledge in stories and conversations.

To meet the public health challenges of a rapidly changing world, a new, inno-
vative approach to developing, sharing, and applying knowledge was needed: an 
approach that is truly knowledge-centric, not document-centric. Such an approach 
recognizes that knowledge is exchanged primarily in stories, conversations, and 
actions, rather than in documents. We addressed this problem by encouraging and 
reinforcing a change in mindset, from documents to knowledge “nuggets.” The 
new mindset is illustrated in Figure 8.4.

Knowledge nuggets can take many forms, from “fast facts” and vignettes, to 
blog postings, even trip report summaries. We incorporated this new mindset in 
our redesign of the traditional portal into a more knowledge-centric portal, as 
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illustrated in Figure  8.5. Note that the new portal was bilingual, which greatly 
expanded the reach and level of participation.

A facility for initiating and conducting online collaborative discussions was 
implemented on the left-hand side of Figure 8.5, labeled “Discussions.” The discus-
sions were advanced by adding supporting data and analysis, and even anecdotal 
evidence, such as stories and vignettes. This was performed in the area labeled 
“Stories and Lessons Learned.” Finally, when the community accepted the claims 
along with the supporting evidence, the knowledge was formally published in the 
area on the right labeled “Best Practices.” Note the “e-Library” tab, which kept the 
supporting data and documents within reach, while not taking up valuable real 
estate on the CoP home page. Overall, this provided a simple, yet effective, way of 

Little, if any, 
critical knowledge 
is contained here 

Critical knowledge 
is shared here

Knowledge 
begins to 

emerge here 

Folders and documents 
(text and graphics) 

e-Mails and Post-It®
notes (primarily text) 

Background 
Out of sight 

Forefront 

Stories and discussions 
(various modalities) 

Data and information, organized 
and accessed through technologies 
such as metadata, ontologies, and 
semantic search. 

Fragmented background data
and information, containing
some valuable knowledge, if the
proper background and context
are known. 

Critical knowledge, imparted 
primarily by sharing, among
a few individuals, located 
within close physical proximity. 

Figure 8.3  Current approaches focus on documents, with knowledge in the 
background.
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Figure 8.4 N ew approaches move knowledge to the foreground, supported by 
documents.
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using a common infrastructure tool, Microsoft SharePoint®, and adapting it to sup-
port the paradigm shift from focusing on documents to focusing on knowledge.

Knowledge Validation
An important issue was periodically raised: What degree of knowledge validation is 
appropriate? On one hand, if a structured, albeit well-meaning, knowledge vetting 
process is imposed, the frequency of knowledge sharing can decrease dramatically. 
On the other hand, in an organization such as PAHO, in which serious public 
health risks may be at stake, a vetting process is warranted. The question was, how 
best to balance open participation versus validation?

The answer was dependent upon the type of knowledge being developed, shared, 
and applied. Consider, for example, a situation in which a serious pandemic is under 
way, and resources such as vaccines, or even syringes, are in short supply. Although 
the temptation may be great to find innovative ways to stretch limited resources, care 
must be taken to safeguard against administering incorrect dosages, or taking short-
cuts in areas such as using sterilized equipment. While such measures may seem to 
make sense in the short run, especially in terms of alleviating the immediate crisis, 
they may cause more serious long-term effects.

Alerts

Discussions
begin here

Knowledge is developed
and vetted here

Enterprise-Wide
Search Tool

and published
here

Expert
Locator Document

Corpus

Figure 8.5  A SharePoint portal configuration which supports the knowledge  
life cycle.
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On the other hand, not all situations demand careful vetting. In fact, in many 
situations, a long vetting process could exact a heavy toll. For example, an on-
the-spot decision was made in Buenos Aries, Argentina, to open the HIV/AIDS 
counseling centers during late-night hours. By taking decisive action, and quickly 
sharing the results, a positive impact was made in the number of at-risk individuals 
seeking counseling. If this knowledge nugget were withheld in order to go through 
a long validation process, it would have caused unreasonable and unnecessary 
delays in the fight against HIV/AIDS.

That is not to say that the knowledge can be applied everywhere. For example, in 
some countries, late-night operations may be in violation of curfews or other laws, 
and could have serious consequences for the counselors and their organization. Still, 
such exceptions could be more quickly identified in an “open” knowledge-sharing 
system, as opposed to one that has a rigid, tightly controlled validation cycle.

Expanse of Reach
Approximately four hundred people participated in the strategy development pro-
gram at various stages. This included ninety-eight registered participants in the 
five EAR task force groups. The initiative exhibited the multiplier effects of a 
“train-the trainer” approach, resulting in a broad reach across PAHO. Each group 
participating in a workshop had one or more individuals willing to carry the ban-
ner, and help others in their community by showing them how to use the tools, 
and acting as a catalyst to get others to participate. This produced even greater 
leverage throughout the organization.

The effort also received tremendous leverage through the mentoring of 
Information and Knowledge Management (IKM) interns, who in turn provided 
mentoring and technical assistance to CoP members in the development of their 
KM strategies and in the use of the various tools. Communications across the orga-
nization helped to maintain high visibility into the effort. Directors, areas manag-
ers, and unit chiefs were periodically informed of progress, and outstanding and 
notable efforts of individuals were recognized.

Overall Evaluation of the KM Approach
Throughout the transformation program, periodic surveys and questionnaires were 
administered. More than 100 responses were received and catalogued. In summary, 
the KM strategies which were applied to the various CoPs, and the approach to 
developing those strategies, exhibited the following characteristics:
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	 1.	Proven applicability across domains. The basic four-step strategy develop-
ment approach was used effectively in a variety of domains, covering a wide 
cross-section of the PAHO organization, both functionally and geographi-
cally. Legacy groups, formerly operating in silos, were brought together, but 
usually after a common goal was articulated and well understood. Although 
language in general proved not to be a barrier, terminology specific to vari-
ous groups did occasionally pose a problem. This required a concerted effort 
by each group to better understand the other groups’ terminology. Once 
this happened, the knowledge began to flow more freely across the various 
domains.

	 2.	Varying degrees of acceptance. In every group, there consistently emerged 
one or two individuals who were extremely excited about the possibility of 
change and how knowledge management could help their organization. 
These individuals often served as catalysts who helped to build and sustain 
the momentum necessary for change. By the same token, there were usu-
ally one or two individuals on the other side of the spectrum who were very 
skeptical. The remainder of each group was mostly in between, “sitting on 
the fence.” These individuals, although not completely sold on the idea, 
were at least open to the possibility of change. Once the one or two catalysts 
in the group began to put the principles into practice, the middle of the 
group began to see the benefits, and slowly started adopting the principles 
and practices themselves.

	 3.	Increased mission effectiveness through the use of KM tools. A main concern 
which repeatedly appeared was workload. Most people see themselves as over-
worked, overburdened, and underpaid. Consequently, they look at any new initia-
tive, including KM, as a burden. The problem is compounded because most new 
tools and practices require training, which also is viewed as a waste of time. The 
challenge, therefore, was to clearly demonstrate that doing things the old way was 
unacceptable, and a greater drain on one’s time than doing things the new way. 
  A simple example of this was the introduction of a knowledge mapping tool. 
While it took an investment of time to build the map, most people understood 
the benefit of being able to visually capture how everything was intercon-
nected, significantly reducing the amount of time that would have been lost by 
not involving the right people in planning and decision processes.

	 4.	Demonstrated ability to apply the principles of KM in everyday practice. The 
basic notion of developing, sharing, and applying knowledge was a power-
ful tool in helping people understand how to apply the principles of KM. 
Another strong concept was the notion of identifying the gaps. Once people 
understood the benefit of viewing problems from the standpoint of knowl-
edge gaps, and applying the develop-share-apply cycle as a means of closing 
the gaps, the incorporation of KM into everyday work processes gradually 
became habitual. This is the only way a true learning organization can ulti-
mately be created.
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Conclusions
Focusing on real results and tangible improvements in performance was instru-
mental in reinforcing behavioral change. The use of metrics indicated whether 
organizational learning was occurring, and whether each new initiative was an 
improvement over the previous one. Some notable performance indicators that 
were used included the following:

The ability to respond more quickly to changes or requests◾◾
The ability to make business decisions faster, better, and more consistently◾◾
Increased productivity◾◾
Improved morale and increased passion about one’s work and contribution to ◾◾
the overall mission
Cost reductions realized from making fewer errors and eliminating redun-◾◾
dant activities

In summary, empowering smaller organizational units to develop and imple-
ment their own KM strategy greatly enhanced the ability of a large, multinational 
institution to generate, share, and apply knowledge across the enterprise. From 
directors and managers at the headquarters level to practitioners in the field, the 
formation of virtual communities around specific problem areas or disciplines pro-
vided an effective and efficient means of responding to the public health challenges 
of a complex, rapidly changing world.
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Introduction
Evidence-Informed Public Health

It is generally believed that research evidence, if effectively transferred, could 
inform policy and practice decisions and subsequently improve health outcomes (1). 
Evidence-informed decision making (EIDM) involves the incorporation of the best 
available evidence from a systematically collected, appraised, and analyzed body of 
knowledge (2–4). Each step of the process requires unique skills and knowledge, 
which have been shown to be limited among public health professionals (5, 6). 
Furthermore, barriers such as time greatly reduce the extent to which decision mak-
ers engage in EIDM. The literature demonstrates that knowledge translation and 
exchange (KTE) strategies, which overcome time and limited capacity to identify, 
appraise, and synthesize evidence, hold promise for promoting EIDM (7–9). The 
ultimate goal of KTE activities is to facilitate the incorporation of research knowl-
edge into the decision-making process and ultimately policies, practice, and even-
tually health outcomes. The term implies that effective strategies are all that are 
needed to achieve this end. It all appears so rational, logical, and, well, simple. So, 
why has it proved so challenging to achieve EIDM among public health organiza-
tions and decision makers? Furthermore, would we know if we had achieved it?

Knowledge Management in Public Health

Knowledge management (KM) is emerging as a key factor in the realization of 
evidence-informed public health practice (10–12). KM comprises a range of prac-
tices used by organizations to identify, create, represent, distribute, and enable 
adoption of what it knows, and how it knows it (13, 14). KM may be distinguished 
from organizational learning by a greater focus on the management of knowledge 
as an asset and the development and cultivation of the channels through which 
knowledge and information flow (15, 16). KM always has existed in one form 
or another. However, it has been most prominent in the private sector, and spe-
cifically the technology sector, and is relatively new as a field of research. While 
its relevance and importance for public health practice have been acknowledged, 
currently little is understood or developed about effective KM processes (14). KM 
activities often are guided by knowledge taxonomies to organize what is known, 
how it is known, and its potential use(s) (14, 17, 18). Examples include on-the-
job peer discussions, formal apprenticeship, discussion forums, corporate libraries, 
professional training, and mentoring programs (12, 18). With computers becoming 
more widespread in the second half of the twentieth century, specific adaptations 
of technology, such as knowledge repositories, have been introduced to further 
enhance the process (17). However, there is a need to ensure that KM systems are 
held to the same standard that is applied to empirical research. That means that 
KM systems should be based on appropriate theoretical paradigms, be transparent, 
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utilize rigorous methods, and be evidence based themselves. This chapter discusses 
two key concepts of KM as it relates to public health practice. The first involves the 
description of a public health knowledge repository, including what it is, how it 
was developed, and how it is being used. The second involves a description of one 
way in which this KM system, quickly and with minimal resources, addressed an 
important information need identified by medical officers of health in one prov-
ince in Canada. The overall aim of this initiative was to facilitate the translation 
of the best available research evidence on chronic disease prevention into public 
health policy and program planning.

Background
While there are some systematic reviews regarding strategies to change health care 
practitioner behavior (19–21), there are currently no definitive answers of how best 
to move toward “evidence-informed” public health practice. Barriers to EIDM 
include lack of time, limited access to research evidence, limited capacity to appraise 
and translate research evidence, excessive literature, unsupportive work environ-
ments, lack of decision-making authority, processes not conducive to KTE, and 
resistance to change (5, 7, 22–29). System-level changes that may facilitate EIDM 
include more effective communication of research findings to decision makers, bet-
ter understanding of the context in which decision makers work, and building 
collaborative relationships with decision makers (1, 30–33). Furthermore, decision 
makers must become more receptive to including the best available research evi-
dence in decision making, become critical consumers of research evidence, and 
must be willing to collaborate with researchers to ensure relevant research is con-
ducted (34–36).

While traditional passive dissemination strategies (i.e., publications, Web sites) 
used alone have been shown to be ineffective in promoting EIDM (8, 37), inter-
active strategies involving face-to-face contact and targeting messages at specific 
audiences have shown promising results (7–9, 38–40). It is thought that a combi-
nation of activities that reach potential users on multiple levels may be effective in 
achieving EIDM (2, 41). Organizational context (27, 42–45) and the value orga-
nizations place on research evidence use are significantly associated with EIDM 
(28, 45, 46). Furthermore, decision-making processes and staff training in critical 
appraisal and research use are strongly linked to EIDM (26, 43, 47–50). These 
findings align closely with the concepts of knowledge management with respect to 
building capacity and mechanisms for facilitating the flow of information into and 
within the organization.

One of the emerging trends in the KTE field is the increasing use of and reli-
ance on technology, particularly Internet-based mechanisms. Certainly the poten-
tial of the Internet to reach large numbers of decision makers is great, but can 
such mechanisms really facilitate the cultural shift in organizational thinking and 
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foster sustained KTE capacity among individuals that is so necessary for system-
wide change? Currently there is limited research available on the effectiveness of 
the Internet as a KTE strategy, even less exploring its impact on evidence-informed 
decision making, and almost no studies assessing impact on patient or population 
health outcomes. One Canadian study found that the dissemination of best practices 
information to public health professionals via the Internet encouraged participants 
to access information at other online sites compared to print-based dissemination 
(51). These findings are especially relevant since much of the current literature is 
now accessible online. Participants in this same study cited easy access to relevant 
information as a major benefit, saving managers from having to identify, access, and 
retrieve their own literature. When traveling to face-to-face meetings is not possible, 
the Internet also provides a valuable communication and networking opportunity 
for professional practice (52), while facilitating research collaboration (53).

A Knowledge Repository: Health-evidence.ca
The key premise of EIDM is the incorporation of the best available evidence from 
a systematically collected, appraised, and analyzed body of knowledge. Literature 
reviews—which encompass a rigorous and transparent process for retrieving and 
appraising relevant research evidence on a specific topic to determine the overall 
effectiveness of a given intervention, on specified outcomes, for a particular popu-
lation—can be particularly powerful tools to inform and influence public health 
decision making and practice (54–57). Specific types of reviews include system-
atic reviews, meta-analyses, meta-syntheses (58, 59), and best practice guidelines. 
Synthesized evidence provides a more consistent and conservative estimate of effect 
for interventions in comparison to individual studies, and as such is a more power-
ful tool to guide practice (60–63).

Health-evidence.ca is a knowledge repository of systematic reviews evaluating 
public health and health promotion interventions, published since 1985. It is a KM 
system, developed in Canada, specifically for public health and health promotion 
decision makers at all levels, although it is applicable to multiple audiences, includ-
ing practitioners, policymakers, research funders, students, and researchers. The 
goal of health-evidence.ca is to facilitate decision maker access to, retrieval of, and 
use of the best available research evidence, so as to promote EIDM.

Initial efforts to build this KM system began in 2000 and culminated with its 
launch on March 10, 2005. A number of funded studies preceding site develop-
ment focused on understanding program planning decision-making processes in 
public health organizations (64, 65), led to the development of a knowledge uti-
lization framework for public health decision makers (66), and informed the key 
functions and components of health-evidence.ca. In addition, a study funded by 
the Canadian Institutes of Health Research (CIHR), “Strategies for Disseminating 
Systematic Reviews in Public Health,” explored Canadian public health decision 
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makers’ needs and preferences for receiving research evidence in the form of system-
atic reviews. Multiple methods, including telephone-administered surveys, qualita-
tive, individual, face-to-face interviews, and focus groups were used to collect this 
data. Data from these studies demonstrated a strong desire among Canadian public 
health decision makers for a national repository of research evidence, assessed for 
methodological quality and which could be accessed easily online (6, 33). These 
findings formed the basis for the creation of health-evidence.ca.

Health-evidence.ca is one component of a broader knowledge translation and 
exchange strategy that supports users in accessing and interpreting research evi-
dence, and connects users through online communities of practice. In the short 
term (one to three years) this KM system aimed to (a) provide an easily accessible 
source of published, reliable, up-to-date reviews evaluating the effectiveness of pub-
lic health and health promotion interventions; (b) act as a communication tool to 
facilitate exchange among Canadian public health and health promotion decision 
makers and researchers; (c) build familiarity with the interpretation and integration 
of research evidence into the decision-making process; (d) provide decision makers 
with the tools to enhance their critical appraisal skills; (e) customize the content 
received by decision makers to their specified areas of interest; and (f) improve 
strategic networking and partnership building among researchers, decision makers, 
and practitioners by providing mechanisms to interact.

In the long term (five to ten years) this KM system will (a) continue to be the 
go-to source for published and unpublished reviews in public health and health 
promotion effectiveness; (b) host various online communities of practice (Canadian 
and international in scope) to promote knowledge translation and exchange; 
(c) provide a mechanism for evaluating innovative KTE strategies; and (d) provide a 
forum for ongoing networking among researchers and public health decision mak-
ers. The following sections will chronicle the journey of the development, launch, 
and maintenance of health-evidence.ca to the present time.

A good KM system provides a multitude of functions that respond directly to 
the needs of its intended users (67). This concept was a driving force behind the 
development of health-evidence.ca, with respect to particular functions and fea-
tures. Embedded functions include:

A user registration process that allows users to tailor the information they ◾◾
receive to particular areas of interest.
A search system that is searchable by commonly used public health and health ◾◾
promotion terms.
An assessment of the methodological quality of each review that is ◾◾
reported upon.
A sorting system that allows users to sort search results by review quality ◾◾
(strong, moderate, or weak), topic area, intervention location, or type.
A standardized summary template (2 pages) for each review written by public ◾◾
health decision makers for public health decision makers. Each summary 
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frames the issue and links each evidence point with implications for policy 
and practice.
A built-in feedback loop provides users with the opportunity to give sugges-◾◾
tions on site improvement.

Creating Health-evidence.ca: Methods

Development Phase

The systematic reviews that populate health evidence.ca were identified through 
a comprehensive search strategy (1985–present) that included electronic searches 
of seven databases: MEDLINE, EMBASE, CINAHL, PsycINFO, Sociological 
Abstracts, BIOSIS, and SportDiscus. In addition, hand searching of more than 
fifty journals was undertaken, and the reference lists of all relevant reviews were 
examined for additional references. The review process is depicted in Figure 9.1. 
Abstracts from all search strategies were imported into Reference Manager and 
screened independently by two reviewers. Reviews judged as potentially relevant 
were retrieved either electronically or in hard copy and assessed for relevance by 
two independent reviewers using a previously developed and tested tool (available 
from the first author). Relevance criteria included (1) is the article a review; (2) is 
the intervention relevant to public health practice; (3) is the effectiveness of an 
intervention the focus of the review; (4) is evidence on health outcomes reported; 
and (5) is the search strategy described. Reviews had to meet all five criteria in 
order to be included in the repository. Any discrepancies in relevance ratings were 
resolved through consensus.

Relevant reviews were then read and keywords assigned using a tool developed by 
project staff through consultation with public health experts. The intent was to assign 
commonly used public health and health promotion terms so as to facilitate search 
efforts of public health decision makers. Keyword terms were categorized into the fol-
lowing major themes: review focus, type of review, population or age group, interven-
tion location, and intervention strategy. The draft keyword tool was finalized by group 
consensus, and keywording was shared among project staff with regular meetings to 
review decision making and discuss appropriate assignment of terms. The application 
of the keywording tool was agreed upon, and generally keywording was performed by 
one staff member, with any issues raised discussed in a group meeting. Periodic checks 
of interrater agreement for keywords were conducted on a biannual basis.

Relevant reviews were then assessed for methodological quality by two inde-
pendent reviewers using a previously developed and tested tool modified from an 
existing tool (40) and pretested for reliability (68). The ten criteria used to assess 
methodological quality were (1) a clearly focused question; (2) inclusion criteria 
explicitly stated; (3) comprehensive search strategy; (4) adequate number of years 
covered in the search; (5) description of level of evidence; (6) assessment of the 
methodological rigor of primary studies; (7) methodological quality of primary 
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studies assessed by two reviewers and results given; (8) tests of homogeneity or assess-
ment of similarity of results conducted and reported; (9) appropriate weighting of 
primary studies; and (10) author’s interpretation of results supported by the data.

Each criterion, worth one point each, was given equal weight in the overall 
methodological assessment score. Reviews were given an overall score out of ten 
and were classified into three categories: strong, moderate, and weak. Reviews 
receiving an overall rating of seven or more were considered strong; those with a 

Search Strategy Development

Reference List & Hand SearchingElectronic Database Search

MEDLINE
Results

EMBASE
Results

CINAHL
Results

PsycInfo
Results

BIOSIS
Results

Sociological
Abstracts

Results

Sport
Discus
Results

Initial results imported into Reference Manager

Retrieval of PDFs & relevance screening of full documents

Keywording and quality assessment of relevant reviews

Nonrelevant papers removed, based on
title and abstract screening

Nonrelevant articles based on full
document screening

Strong- and moderate-rated reviews
published online with summary statements

and link to full review, where available

Weak-quality reviews referenced
online with links to full reviews where

available

All articles rated and searchable online by keyword terms and free text searching

Feedback and follow-up through info@health-evidence.ca

Figure 9.1  Health-evidence.ca review process.
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score of five or six, moderate; and those with four or less, weak. Discrepancies were 
resolved by discussion.

The intent was that all reviews receiving a strong or moderate quality rating 
(rating of five or higher out of a possible ten points) would be summarized in a 
concise (approximately two-page) summary statement that gives an overview of 
the review’s content, places the review’s topic and findings within a Canadian con-
text, summarizes the methodological quality of the review in terms of consistent 
and well-accepted criteria, and outlines the key findings and resulting implica-
tions for policy and practice in public health, which can reasonably be drawn from 
the review’s findings. Implications may be drawn from the review itself, providing 
that they are accurate and supported in the data, and may represent the views of 
the review author(s), or be drawn only by the summary statement author. Health-
evidence.ca staff wrote summaries for reviews in which they had experience and 
expertise. For topics in which health-evidence.ca staff did not have the necessary 
expertise, public health decision makers with the relevant expertise were enlisted 
to write the implications sections of the summary. The goal of these short sum-
maries is to present the results of reviews in plain language, explicitly identifying 
the key messages and implications for policy and practice, which could be read 
and interpreted in two to three minutes. For example, an effect size provided in a 
meta-analysis with a confidence interval or level of statistical significance (p value) 
was explained in terms that could be interpreted by a reader with no statistical 
background. The numerical data, of course, are still provided. So although the 
language and terminology of the reviews may vary, the language of the summary 
statements is consistent and easily transferable to decision makers at various levels 
with differing educational backgrounds and experience, thus making the summary 
easier to pass on and use. However, users are encouraged to consult the full review 
for greater detail as needed.

Each summary statement also provides a list of related reviews and resources 
for the reader’s use. Summary statements include suggestions on how to cite the 
summary statement itself, as well as reference to the full review being summarized, 
and contact information for the first author of the reviews, wherever possible. All 
reviews being summarized are within the public domain, and the summary state-
ment provides appropriate disclaimers to make the distinction between summary 
statement and review authorship, and that summary statement authors’ views do 
not necessarily represent those of the review author. Health-evidence.ca also makes 
available links to the full reviews where they are publicly accessible online or by IP 
authentication if users of our site have existing journal or database (i.e., EBSCO/
OVID) subscriptions. The goal is simply to catalogue and make available references 
to all of the published review evidence on effectiveness of public health interven-
tions, and to provide summaries of that evidence to facilitate their use by decision 
makers. Summary statement writing has been largely unfunded, with the exception 
of a small number of projects funded to generate summaries in a particular topic 
area. At present more than two-thirds of reviews in health-evidence.ca still require 
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summary statements to be written, and efforts are ongoing to secure funding to 
gradually reduce this number.

Health-evidence.ca provides all static content pages, such as additional resources, 
site information, and tools, in French as well as English; however, funding has not 
yet been available to translate all of the reference material in the site, nor to screen, 
appraise, and summarize any French-language reviews encountered in the elec-
tronic database searching. Health-evidence.ca is prioritizing the translation of sum-
maries for well-done (strong or moderate quality) reviews housed in the registry.

Maintenance Phase

Between March 2005 and the present, the health-evidence.ca registry has been 
updated quarterly through ongoing electronic searches, reference list searches, and 
hand searches. Each quarter approximately 30,000 titles and abstracts are screened, 
and the set of potentially relevant reviews is reduced to approximately 250 to 300 
references, which are retrieved in full text for relevance testing, keywording, and 
methodological quality assessment. Searches have been programmed in four of the 
electronic health databases (MEDLINE, EMBASE, CINAHL, and PsycINFO) to 
be executed automatically upon database update (every one to two weeks). Links to 
the automatically generated results are e-mailed to the project manager for import-
ing and tracking of the results sets. Due to limited database features for running 
automated searches or limiting searches by time periods shorter than one year, the 
three other electronic health databases (BIOSIS, SportDiscus, and Sociological 
Abstracts) are searched annually. Hand searching also is done annually over the 
summer months, due to its human resource intensiveness and accessibility of stu-
dents to assist in this activity. The reference list of each relevant review also is exam-
ined for additional potentially relevant reviews.

Each quarter, potentially relevant references are uploaded to the Web site via 
XML files exported from Reference Manager. An online collaboration feature of 
the site allows for relevance testing, keywording, and quality assessment to be com-
pleted online. The online collaboration enables a completely paperless screening 
and assessment process, and is not a publicly accessible component of health-evi-
dence.ca. PDFs of reviews are uploaded and attached to each reference in the online 
system. Due to copyright restrictions, access to PDFs is only available to internal 
health-evidence.ca staff during the assessment process. Once reviews are added to 
the public domain, PDFs are not accessible by the public. Once a PDF is attached 
to a reference, the review moves to a queue for “articles requiring relevance,” where 
any designated reviewer is able to log on, select a review article from this queue, 
and begin relevance testing. Reviewers have the option to pass the review on to the 
quality assessment stage or reject the review (i.e., assess it as not relevant). Once a 
review has passed the relevance stage, it moves to the queue for “articles requiring 
quality assessment 1,” where any reviewer is able to log on and conduct the first 
quality assessment. The review then moves to a queue for “articles requiring quality 
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assessment 2,” where any reviewer, aside from the reviewer who completed quality 
assessment 1, is able to independently conduct quality assessment 2. All reviews 
that receive the same quality assessment rating from each independent reviewer 
move to a holding queue, where the project manager is able to conduct a final 
check for completeness, then post the article to the live, publicly accessible registry. 
Articles that receive differing quality assessment ratings from the two independent 
reviewers are flagged for re-evaluation. Each reviewer receives an e-mail from the 
system, notifying them that an article they reviewed needs to be reassessed. The 
two independent reviewers then log on and view their quality assessment tools 
in a side-by-side view to compare the discrepancies between reviewer ratings. 
Discrepancies are resolved through consensus. Once the quality assessment ratings 
are in agreement, the article moves to the holding queue to be posted to the live site 
and added to the publicly searchable registry.

Creating Health-evidence.ca: Results

As of October 2008, there were 1,364 reviews in the health-evidence.ca registry 
in 21 public health and health promotion topic areas. Of these, 77% have been 
assessed as being of strong or moderate methodological quality, with 52% (708) 
rated as methodologically strong, and 25% (344) as moderate. The 21 topic areas 
include addiction/substance use, adolescent health, adult health, child health, 
chronic diseases, communicable disease/infection, dental health, environmental 
health, food safety and inspection, healthy communities, infant health, injury 
prevention/safety, mental health, nutrition, parenting, infants and children, physi-
cal activity, reproductive health, senior health, sexual health, sexually transmitted 
infections, and social determinants of health. The most frequently accessed topics 
include chronic disease prevention, which has 441 reviews, 226 of which are rated 
as strong; child health, which has 189 reviews, 138 of which are rated as strong; and 
nutrition, which has 256 reviews, 141 of which are rated as strong.

Since its launch, health-evidence.ca has attracted 3,550 registered users coming 
from multiple countries, backgrounds, and interests. Approximately 80% of users 
are Canadian, with most of the remaining 20% from the United States, followed by 
users from Australia and the U.K. Within Canada, all provinces and territories are 
represented in the group of registered users, with the largest provinces having the 
greatest number of users—Ontario, Alberta, and British Columbia—with the few-
est users coming from more sparsely populated regions. Public health nurses, pro-
gram managers, health promotion workers, researchers, and program coordinators 
are among the largest groups of registered users, followed by librarians, dieticians, 
medical officers of health, and nutritionists. The majority of users (67%) access the 
Web site from direct traffic (i.e., have the health-evidence.ca Web page bookmarked, 
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or type it directly into their browser), 20% of users link to health-evidence.ca from 
a referring site, and 12.5% of users link from a search engine.

In total, health-evidence.ca receives approximately 55,000 visits per year, 
30,000 of which are unique visitors. This represents approximately 150 visits per 
day. Thirty percent of visitors return for multiple visits each year. The average user 
spends nine minutes on the site and visits five pages per visit. Since the launch 
of health-evidence.ca, feedback from users has generally been very positive; for 
example, quotes from users have included “There seems to be something for every-
one—I liked that it provides a quality rating for the research—this is something 
I struggle with—and it holds only what is relevant for us in public health. I will 
use it as a solid reference point for our programming” (public health manager); 
“Great!! Your work is of invaluable help for all of us. Thanks very much indeed 
from Italy” (researcher).

Newsletters are disseminated quarterly to individual users, as well as those 
who belong to other networks with which health-evidence.ca is partnered. 
Electronic dissemination of the newsletter coincides with completion of the quar-
terly updates, where new reviews have been added to the site. This electronic 
newsletter summarizes the new content posted to health-evidence.ca, as well as 
categorizes links to reviews assessed as being of strong or moderate methodologi-
cal quality, according to the twenty-one broad topic areas. This facilitates easier 
access to relevant evidence for any given user. Monitoring of usage statistics over 
the past year indicates that significant increases in site visits occur immediately 
following the release of the electronic newsletter. For example, the release of the 
March 2008 newsletter resulted in more than 500 site visits daily in the two 
weeks following release of the newsletter, in comparison to the annual average 
daily site visit rate of 150. Similar trends were observed following the release of 
all newsletters in 2008. These user statistics identify health-evidence.ca as an 
established key resource for public health and health promotion decision makers 
in Canada and worldwide. While these statistics do not allow inference concern-
ing the incorporation of this evidence into public health policy and practice deci-
sions, the fact that many users return to the site multiple times each year suggests 
that this KM system is fulfilling a need identified among this target population. 
In addition, it also is worth noting that the most highly accessed reviews on 
health-evidence.ca coincide with some of the most pressing policy and practice 
issues faced by public health decision makers at all levels, from frontline practi-
tioners to senior policymakers. It is encouraging, therefore, that this evidence is 
being widely accessed during a time when significant policy and practice deci-
sions are being made in these topic areas. The final section of this chapter will 
provide one example of how the health-evidence.ca KM system was leveraged to 
quickly, and with minimal resources, address a key need identified by a provincial 
group of medical officers of health in Canada.
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Leveraging a Knowledge Management System 
for Evidence-Informed Decision Making
Every year the medical officers of health (MOHs) of the thirty-six local public health 
units in Ontario, Canada, meet on a biannual basis to network and discuss issues of 
interest. At a meeting of MOHs from the central and central east regions of Ontario 
in July 2008, consensus was reached about their need for quick-and-easy access to 
the best available evidence on chronic disease prevention to contribute to upcom-
ing program planning discussions at the local level for the 2009–10 fiscal year. At 
that time, MOHs identified that while the new Provincial Standards and Programs, 
set for release during the fall of 2008, would contribute to their program planning 
decisions, additional evidence would be required with respect to specific interven-
tions and strategies that should be implemented. As a result, the MOHs made a 
request to the Public Health National Collaborating Centre for Methods and Tools 
(NCCMT) to assemble the best available evidence in chronic disease prevention.

The mission and mandate of the NCCMT is to enhance evidence-informed 
public health policy and practice in Canada by improving access to and use of evi-
dence-based methods and tools for stakeholders involved in policymaking, program 
decision making, practice, and research in Canada. Therefore, this request aligned 
closely with the NCCMT’s mission and mandate, and was only one of many such 
requests it and health-evidence.ca had received for this type of evidence. A decision 
was made to explore options for fulfilling this request, with timing being a key 
issue, since it was July and this evidence was needed for September/October 2008.

The NCCMT, an important partner and funder of health-evidence.ca, met 
with the health-evidence.ca staff to explore avenues for collaboration and avoid 
duplication of efforts to fulfill these types of requests. One staff member each from 
the NCCMT and health-evidence.ca was assigned to work collaboratively on this 
project and to have a product ready for dissemination within two months. The 
first step involved the refinement of the research question to clearly identify the 
population(s), intervention(s), and outcomes of interest. The research question was, 
“What is the effectiveness of interventions/strategies/policies in preventing chronic 
diseases across the lifespan?” Health-evidence.ca was then searched, and all reviews 
evaluating the effectiveness of chronic disease prevention interventions identified 
(n = 441). Only those reviews (n = 326) identified as being of strong and moderate 
methodological quality were maintained for future dissemination to public health 
decision makers. Given there existed such a large number of reviews focused on 
chronic disease prevention, the reviews were categorized into four major theme 
areas so as to facilitate searching of this evidence by public health decision mak-
ers. The reviews were categorized by disease, population (e.g., children, adults), 
intervention location (e.g., school, worksite, community), and intervention strategy 
(e.g., media campaign, support group). Individualized strategies were developed 
to search health-evidence.ca in real time in each of the four major categories. The 
value added of developing an internal search mechanism is that it makes it that 
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much easier for decision makers to access the reviews by having to click on just one 
link (disease, population, setting, and strategy). In addition, given new reviews are 
added to health-evidence.ca on a quarterly basis, this approach facilitates access to 
the most up-to-date reviews at all times.

Once the reviews were all categorized and the internal search mechanisms were 
developed, a communication strategy was created to disseminate the links to the 
target populations (medical officers of health, public health managers, etc.). First, a 
one-page communiqué was developed to send electronically to all registered users 
of health-evidence.ca, as well as the list of contacts and networks health-evidence.
ca is affiliated with. This same communiqué also was disseminated to a vast array 
of decision makers, organizations, and networks known to the NCCMT. The com-
muniqué described why this evidence was compiled, who compiled it, where it 
was located, and how it could be used to facilitate public health decision making. 
A shorter version of this communiqué was created in hard copy for distribution at 
upcoming conferences and meetings. A notice of this resource was inserted on the 
home page of both health-evidence.ca and the NCCMT, with a link provided to 
take users directly to the list of the four major theme areas. Users then click on the 
preferred theme area and are taken to the list of corresponding reviews located on 
the health-evidence.ca Web site. Therefore, those who access this resource through 
the NCCMT Web site are transferred directly to the appropriate page on health-
evidence.ca, where the searches can be conducted by clicking on the relevant link. 
Finally, all communication materials were prepared in both English and French. 
The communication strategy was implemented in early October 2008, meaning the 
time from initial request for this evidence by the medical officers of health to the 
provision of these resources to this audience was approximately eight weeks.

While it is difficult to assess at this early stage (three weeks post) the actual 
impact that the chronic disease resource on health-evidence.ca has had on public 
health policy and practice, it is possible to provide some statistics with respect to 
the success of the communication campaign. For example, a notice of release of 
this chronic disease resource was included in an e-mail distributed to registered 
users of health-evidence.ca announcing a quarterly update of the health-evidence.
ca registry with the addition of 169 new reviews. This e-mail campaign was sent 
to 2,915 registered users on October 7, 2008. Within one week following distribu-
tion of this campaign, statistics metrics indicated that 32% (885) of recipients had 
opened this e-mail, and 53% (470) of those who opened it had clicked a link; 37 
(8%) of the recipients who clicked a link accessed the new chronic disease preven-
tion resource page. Furthermore, a targeted health-evidence.ca e-mail campaign 
was sent to 3,268 recipients on Friday, October 10, 2008, announcing the launch 
of the new resource. Those targeted for this communication worked specifically in 
public health in chronic disease prevention. Within the first week following distri-
bution of this campaign, statistics metrics indicated that 27% (818) of recipients 
opened this e-mail, and 31% (255) of those who opened it have clicked a link to use 
the new resource.
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Finally, within the first week following the release of the communication mate-
rial by health-evidence.ca, the chronic disease resource page was the third-ranked 
viewed page on health-evidence.ca (approximately 500 page views). With respect 
to the four major theme areas, users accessed the searches by specific diseases most 
often (386 page views), followed by intervention strategies (305 page views), inter-
vention setting (236 page views), and population (213 page views). Users spent 
on average forty minutes on the disease specific and intervention strategies pages, 
thirty-three minutes on intervention setting, and just under one hour on the popu-
lation page. Announcement of release of this chronic disease resource corresponded 
to spikes in site visits. On average, health-evidence.ca receives approximately 150 
visits per day. In the days following release of this resource, site visits spiked to 1,029 
(October 7, 2008), 636 (October 8, 2008), 286 (October 9, 2008), 285 (October 
10, 2008), and 286 (October 14, 2008).

Some interesting observations can be made based on these user statistics. The 
data suggest that, first, there is a high demand for summarized chronic disease 
prevention evidence; second, public health decision makers respond positively to 
receiving links to synthesized evidence, as demonstrated by significant increases 
in site usage when notices of new materials are pushed out to target users; and 
third, that a tailored campaign, meaning sending topic-relevant materials directly 
to decision makers, results in much higher rates of accessing the evidence than a 
more general communication strategy. While further evaluation is needed to test 
these hypothesizes, these findings provide strong direction with respect to the use 
of communication strategies for health-evidence.ca in the short term. Furthermore, 
while these usage statistics are promising and likely indicative of some degree of 
success, additional research is needed to determine if successful transfer of research 
evidence to decision makers results in the implementation of public health policies 
and practice that reflect this evidence.

While the future of health-evidence.ca is dependent on the attainment of fund-
ing from relevant public health organizations, the evidence suggests that health-evi-
dence.ca is achieving its goal of facilitating access to high-quality research evidence, 
so as to promote evidence-informed public health practice. That being said, there is 
always room for improvement and expansion. For example, the following are some 
ideas for future site development for health-evidence.ca:

Building networks among public health colleagues through a discussion group ◾◾
or groups that can be used as a forum to connect decision makers. Making 
these links will help decision makers to share ideas and also avoid duplication 
of work. Live chats are another possible addition to link colleagues (and link 
colleagues with experts) across the country.
Establishing an online discussion group so that users can meet, ask, and ◾◾
answer questions, and network. Discussions will be moderated to ensure 
appropriate content.
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Offering online tutorials and case studies that will encourage users to learn ◾◾
more about critically appraising research, interpreting research results, and 
integrating research into decision making and practice.

In the meantime, as health-evidence.ca turns its attention toward its five-to-ten-
year long-term goals, efforts to evaluate the impact of health-evidence.ca are under 
way, through informal mechanisms, such as the feedback loop within the site, as 
well as through more rigorous, scientific approaches.
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Introduction
Consider the following scenario:

The local public health department receives a report of three cases of tuberculo-
sis (TB) diagnosed over a one-week time span among a group of homeless men who 
regularly seek temporary housing at a local urban shelter. Public health profession-
als have met to discuss the situation and are considering implementing a manda-
tory symptom screening and skin-test program at all homeless shelters. Before this 
decision is made they want to know:

What is the TB case rate among the homeless population?◾◾
What is the number of homeless persons in our city, and what percentage use ◾◾
temporary housing?
How is a positive tuberculin skin-test result defined?◾◾
What TB treatment and prevention approaches and programs have been ◾◾
most successful in the homeless population?
What are the legal mandates for reporting? What forms are used, and who is ◾◾
called? What are the local health jurisdiction regulations for reporting?
Do we have a comprehensive program for the prevention, treatment, and ◾◾
control of TB?
What is our surge capacity?◾◾

The situation above is hypothetical but represents a potentially real reportable 
disease case faced daily by public health practitioners. Every day, public health pro-
fessionals at all levels encounter scenarios that require specific information to aid in 
their day-to-day decision making (Rambo and Dunham, 2000). In public health, 
timeliness is a key concern, decisions cannot be delayed, and practitioners must 
be as well-informed as possible. Complicating the situation is the fact that public 
health is an “umbrella” under which there are many disciplines. Consequently, the 
public health workforce is diverse, job functions are variable, and often a single 
individual performs a variety of roles in a public health setting. This diversity of 
disciplines, backgrounds, and roles presents a challenge to those who are trying 
to find creative knowledge management solutions that can both broadly and with 
specificity answer the following public health questions:
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What are the information needs of public health?◾◾
What information sources are most important for meeting these informa-◾◾
tion needs?
How can access to information be improved and barriers be reduced?◾◾
How can this information be delivered to the right person at the right time ◾◾
and place for it to be used for decision making?
How can we ensure security of sensitive information?◾◾

According to McInerney (2002), “Knowledge management is an effort to 
increase useful knowledge within the organization. Ways to do this include encour-
aging communication, offering opportunities to learn, and promoting the sharing 
of appropriate knowledge artifacts.” Knowledge management provides a set of prin-
ciples and tools to optimize and integrate the processes of creating, sharing, and 
using knowledge with the goal of creating value for an organization and its com-
munity. This chapter reviews the knowledge management approach undertaken 
to develop myPublicHealth, a customizable content management tool for public 
health professionals. We describe the project methodology, design process, piloting 
experiences, and continuing and future developments—all of which incorporate 
best practices in knowledge management in the development process.

Background
A systematic approach to the development of effective knowledge management sys-
tems is critical to public health, and essential for design and implementation of its 
information and decision support systems. For many years the bulk of research 
and development on information and decision support systems has focused on 
the development of integrated clinical decision support systems. This research-
and-development push was motivated by the problems identified in maintaining 
numerous medical information system silos in the 1980s and early 1990s—separate 
radiology, pharmacy, laboratory systems, etc. This resulted in the integrated envi-
ronments now utilized in most large medical centers. However, public health prac-
tice continues to rely on fragmented information systems which do not provide the 
real-time decision support capability required to respond to the many population 
health challenges facing public health today—from epidemics, to environmental 
disasters, to chronic disease and bioterrorism.

Consider the following respiratory disease scenario:
On Memorial Day weekend, the San Juan Island regional health department 

is contacted regarding twelve cases of atypical pneumonia with sudden onset of 
very high fever on Orcas Island (one of the sparsely populated islands of the Pacific 
Northwest which borders Canada). Access to Orcas is limited to ferry, boats, or small 
airplanes. Several potential diagnoses are considered, including avian flu, Q fever 
(Coxiella burnetii), SARS, and a possible bioterrorism event. A number of people 
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from China and other parts of the world have been on the island for an international 
environmental protection meeting, all arriving through the airport in Vancouver, 
British Columbia. There are rumors that some may have had respiratory illnesses.

The public health nurse called in to this case needs immediate access to risk 
assessment guidelines, risk management protocols, and environmental and epidemi-
ological information. In addition, she needs to alert health practitioners throughout 
the islands to anticipate requests for serologic testing and advice regarding contain-
ment of the outbreak. While her first impulse is to call the regional epidemiology 
expert, this individual, along with other key local and state public health officials, 
are unavailable. The public health nurse confers with the county health officer, who 
is off the island, and together they hypothesize about the cause of this sudden out-
break in order to make decisions about quarantine and planning next steps until lab 
tests can be completed. Avian flu seems possible because of the visitors from China 
and other parts of Asia. What is the current status of Avian flu internationally? 
However, C. burnetii is a possibility as well, since a county fair recently occurred. 
Could there be a connection between this outbreak and the numerous sheep farms 
on the islands? Has this happened before? Since the arrest of the terrorist in the 
nearby city of Port Angeles, bioterrorism is a concern as well. Could there be a 
weather pattern (e.g., wind shifts) that has contributed to limiting the outbreak so 
far? What is the probability of an epidemic? Where can the public health nurse and 
county health officer get this information fast?

In 2001, the President’s Information Technology Committee (PITAC) pointed 
out that the introduction of integrated decision-support systems that can proac-
tively foster best practices requires enhanced information technology methods and 
tools. Specifically referenced was the need for systems development in support of 
public health to include “methodologies for automated policy inference that inte-
grate data from diverse sources (e.g., epidemiologic, economic, demographic, geo-
graphic), and models of societal resources and values to suggest plausible public 
health responses to major health problems” (PITAC, 2001). PITAC recommended 
that the following be undertaken:

Expand the range and granularity of routinely captured data.◾◾
Standardize terminology.◾◾
Develop robust techniques for incorporating new data types into existing ◾◾
clinical data repositories.
Organize and collect large-scale databases to determine best practices.◾◾
Develop guidelines based on such evidence.◾◾
Implement guidelines at the point of use, including embedded decision sup-◾◾
port that is continually updated as new evidence accumulates.
Reduce the cost and difficulty of integrating applications that reside on het-◾◾
erogeneous technologies.
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In October 2005, the University of Washington in Seattle, Washington, 
was awarded one of the first Centers for Disease Control and Prevention (CDC) 
grants to establish a Center of Excellence in Public Health Informatics (CEPHI). 
CEPHI’s mission is to improve the public’s health through discovery, innovation, 
and research related to health information and information technology.

As stated, the public health environment is complicated by a diverse workforce, 
composed of individuals from many domains—including physicians, nurses, and 
administrators—and environments—local, state, tribal, and national—whose job 
functions can be at cross-purposes to one another, are overlapping, and have varying 
information demands. Yet each of the above recommendations can be addressed by 
implementing a knowledge management approach in the public health environment 
with the goal of providing a means to deliver the right information to the right per-
son and place at the right time. Knowledge management in the public health context 
can be used “. . . to capture knowledge needed to ensure public health preparedness, 
to manage existing information more effectively, and to enable public health profes-
sionals to work collaboratively in a virtual environment” (ASTHO, 2005).

The myPublicHealth Project is one of two research projects funded through 
CEPHI. The goal of myPublicHealth is the design and development of an inter-
active, customizable, digital knowledge management system to support the col-
lection, management, and retrieval of public health documents, forms, datasets, 
training materials, “people” resources, and tools. The knowledge management sys-
tem aims to improve access to and use of digital information resources in support of 
evidence-based public health practice. The long-term goal is the creation of a com-
prehensive knowledge management approach that is tailored to the public health 
practitioner’s information needs, work processes, and environment.

Achieving these goals requires a comprehensive understanding of the infor-
mation needs, information-seeking behavior, and human–computer interac-
tion of public health practitioners. Library and information science research 
describes information seeking as situational, contextual, and unique to the 
information seeker. Users experience gaps in knowledge that interfere with 
their ability to articulate what they know and do not know, and knowledge of 
users’ tasks can help point to systems designed to support those tasks (Hewins, 
1990; Wilson, 1994).

Methodology
Prior to system design, we designed a knowledge management methodology for 
understanding the public health practitioner’s information needs, work context, 
and available resources. The pre-implementation plan included the following tasks: 
(1) a comprehensive literature review focused on understanding the unique infor-
mation needs of myPublicHealth users; (2) an inventory of public health infor-
mation sources cross-referenced by discipline or role (e.g., communicable disease 
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specialist, public health nurse, health educator) and content area (e.g., epidemiol-
ogy, datasets, animal health); and (3) a workflow analysis to delineate essential 
functions and information usage regarding the real-life decision support needs of 
public health practitioners in a variety of settings. From these tasks we developed 
our initial user and system requirements, which informed prototyping efforts and 
evaluation approach.

Literature Review of Public Health 
Workforce Information Needs

Before developing system requirements, we undertook a comprehensive literature 
review focused on the following questions: (1) What are the information needs 
of public health professionals? (2) In what ways are those needs currently being 
met? (3) What are the barriers to meeting those needs? (4) What is the role of the 
Internet in meeting information needs?

We found that although few formal studies of information needs and infor-
mation-seeking behaviors of public health professionals have been reported, the 
literature consistently indicated a critical need for comprehensive, coordinated, and 
accessible information. The review concluded the following:

	 1.	Selection of public health information resources is influenced by job func-
tion, disciplines, and training, as well as experience with incorporating exter-
nal information resources into work.

	 2.	Public health practitioners meet their information needs by using informa-
tion resources that are easy to access and use, up to date, flexible, free or low 
cost, predigested or summarized, stable, and are focused on the practitioners’ 
particular field(s).

	 3.	Given the variety of roles, functions, disciplines, and backgrounds of the 
workforce, a one-size-fits-all system cannot adequately meet public health 
worker information needs.

	 4.	Colleagues, peers, program personnel, state contacts, and other people are the 
most reliable, available, and commonly used information resources for carry-
ing out the day-to-day work of public health.

	 5.	Valued information resources can be described as vetted, high quality, gener-
ated by an authoritative content source, verifiable by a trusted source, up to 
date and known to be regularly updated, convenient, and accessible. (Revere 
et al., 2007).

The findings indicated that public health needs a customizable public health 
knowledge management system and user interface with optimal interoperability 
and the capability to provide timely access with the following features:
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	 1.	Reflect the complexity and diversity of the public health workforce itself, for 
example, with the design of customizable views and customized information 
“toolkits.”

	 2.	Reduce major barriers to information access, including time, resource reli-
ability, trustworthiness and credibility of information, and “information 
overload” of both relevant and irrelevant information.

	 3.	Offer ready access at the point of need, with a high level of security but easy 
user access to needed information (e.g., single sign-on access).

	 4.	Include avenues that support timely access to human communication net-
works (e.g., providing accurate directories, Listservs, etc.).

	 5.	Provide user-friendly interfaces and smart search systems.
	 6.	Support easy addition of locally useful information at the individual and at 

the department levels.

Based upon this extensive literature review, we concluded that “(n)either the 
creation nor the distribution of information resources [defined as data, guidelines, 
research findings, maps, policies, laws, evaluation metrics, teaching material] upon 
which public health practitioners depend is managed in any systematic or compre-
hensive way at the present time” (Revere et al., 2007).

Inventory of Public Health Information Sources 
and Utilization by Roles: Resources Matrix

Building a knowledge management system requires an understanding of the neces-
sary knowledge objects to populate the system. Public health practice encompasses 
numerous disciplines, and public health practitioners often take on a variety of 
roles as part of their day-to-day work. A constant stream of information of critical 
importance is produced at local, state, national, and international levels. In daily 
decision-making process, public health professionals at all levels encounter the 
need for specific pieces of information—i.e., disease incidence data (county, state, 
national), vaccination guidelines, industrial effluent data, laws and regulations, leg-
islative issues updates, metadata on data sets, outcome measurement resources, and 
synthesized knowledge bases of information and guidelines, among many others 
(Rambo and Dunham, 2000).

In the event of a disease outbreak or other public health emergency, public 
health professionals often are reduced to scrambling through piles of paper reports 
in their offices, searching for the relevant recent report or statistical information 
that would help them develop an effective response. Relevant resources to sup-
port public health decision making span a multiplicity of publication formats (e.g., 
print and electronic) produced at local, state, national, and international levels. 
Topic areas can include disease incidence data (county, state, national), vaccina-
tion guidelines, industrial effluent data, laws and regulations, legislative issues 
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updates, metadata on data sets, outcome measurement resources, and synthesized 
knowledge bases of information and guidelines, among others. However, a limited 
amount of this critical information is published through standard channels, and 
finding a resource that is targeted to answering a question can be difficult for busy 
public health professionals.

We inventoried public health information resources identified from public health 
practitioner interviews, surveys, sources identified in the literature review, and pre-
liminary findings of a workflow assessment at two public health departments. This 
inventory was collated and cross-referenced into an information resources matrix. 
Constructing a matrix is a methodology for summarizing a comprehensive speci-
fication and relationship between candidate information resources and potential 
users. The first column in the matrix lists the specific candidate resources utilized 
by public health. These are divided into two categories: resource content areas (e.g., 
epidemiology, datasets, animal health) and user roles or discipline (e.g., communi-
cable disease specialist, public health nurse, health educator).

Table 10.1 shows a portion of the original matrix, which contains more than 
200 information resources cross-referenced to nine content-area toolkits and five 
workforce roles. The resources matrix provided the framework for prioritizing and 
organizing content based on demand.

Table 10.1  Information Resources Matrix (portion)

Information Resource

Content Toolkit
Workforce 

Role

Zoo Epi EBPH CHS EHS

AHRQ guide to clinical preventive services X

Air quality management X

ASTHO EBM PH X

Epi-Info X X

Canary database, Animals as Sentinels of 
Human Environmental Health Hazards 
(Yale) 

X

Cancer registry X

CCDM X

Community guide (CDC) X X

CDC Division of Parasitic Diseases X X X X
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Information Resource

Content Toolkit
Workforce 

Role

Zoo Epi EBPH CHS EHS

DARE: Database of Abstracts of Reviews 
of Effects 

X

DEBI: Diffusion of Effective Behavioral 
Interventions Database 

X X

Directory of PH veterinarians by state X

DOH Epi trends X X

Emerging infectious diseases X X

Environmental health perspectives X

Epi-Info X X

E-roadmap to evidence-based PH practice X

Guide to community preventive services X

H-CUP: Healthcare Cost & Utilization 
Project 

X X

HSDB: Hazardous Substances Data Bank X X X

Merck veterinary manual: Global 
zoonoses table

X

MMWR X X

NEISS: National Electronic Injury 
Surveillance System 

X X

NIOSH pocket guide to chemical hazards X

Prevention communication research 
database 

X

ToxNET X

U.S. Census Bureau X

Washington state DOH Division of 
Environmental Health

X

Source: From Revere and Fuller, 2008.

Note: Zoo = animal health; Epi = epidemiology; EBPH = evidence-based public health; 
CHS = community health specialist; EHS = environmental health specialist.
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Workflow Analysis
A critical but often overlooked step in information system design is to under-
stand the fit of the system into the work environment of the users. Workflow 
analysis to delineate essential functions and information usage regarding the 
real-life decision support needs of public health practitioners has been conducted 
in a variety of settings (e.g., Blaya et al., 2007; Fontanesi et al., 2002; Turner et 
al., 2008). The research literature on workflow analysis in health systems design 
indicates that:

	 1.	The complexity and breadth of public health services and tasks, along with 
a chronic shortage of funds, have prevented the widespread incorporation of 
information systems at the local level (Turner et al., 2004, 2005).

	 2.	Practitioners are frustrated by lack of integration across bibliographic data-
bases, ready answers to questions (as opposed to lists of references or links to 
Web sites), and access to data tables and figures within publications which 
are a primary focus for gathering information for forming hypotheses and 
answering questions (Fuller et al., 2004; Rambo, 1998; Revere et al., 2004; 
Revere and Fuller, 2005).

	 3.	Premature adoption of computerized systems that fails to take into consid-
eration user values, needs, and practices and organization issues may have 
unintended consequences that are costly and unsafe, such as failed systems, 
inefficient work, and inability to use data (Ash, 2004; Kirah et al., 2005; 
Markus, 2004).

	 4.	As a new information system goes through its development and implementa-
tion stage, an iterative process must take place to integrate the assumptions 
made by the designers of the system and the people that use them (Forsythe, 
1992).

A key methodological component is to incorporate collaborative requirements 
specifications when considering implementation of an information system in the 
public health environment—that is, development must incorporate the users in 
defining system requirements, and developers must understand the business and 
objectives of public health. By understanding a business process and its multiple 
components, including triggers, inputs, outputs, and objectives, we begin to under-
stand how an information system, that is, a tool that supports work, must perform 
to add value to the users. It is known that a number of clinical decision support 
systems have failed or had reduced usability because this critical step was omitted 
(Müller et al., 2000; Timpka and Johansson, 1994). Once business processes are 
defined, one can define in detail the specific things the information system must 
do—that is, the requirements—to make the process achieve its purpose and be 
efficient (PHII, 2006). Research on decision support tools indicates that users seek 
nonintrusive tools available at the point and time of need. In addition, role-based 
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tools—i.e., tools relevant to a specific work role and function, such as the tools a 
public health nurse prefers to use, as opposed to the tools a community health edu-
cator will prefer—are desirable over tools that may or may not be useful to the task 
at hand (Fuller et al., 1999; Tarczy-Hornoch et al., 1997).

Rapid Prototyping and Iterative Interface Design

Rapid prototyping is a collaborative software engineering method that “enables 
users to become involved at the design stage, thereby allowing requirements that 
would have surfaced after deployment of a system to be uncovered early” (Dean 
et al., 1997). The approach is a cycle in which user evaluation and implementa-
tion of the system are in a feedback loop, with the results of testing at each cycle 
feeding into the design focus of the next cycle (Eliot et al., 2002). In addition, by 
involving users in the evolution of a project’s life cycle, rapid prototyping integrates 
specialized stakeholder knowledge and iteratively improves understanding of the 
requirements. Utilizing this approach, we created a prototype system that under-
went usability testing for one year by public health stakeholders.

Rather than implement a single proof-of-concept demonstration, we modified 
the interface and content over several phases during the year. This multiphased 
prototyping approach allowed us to gather feedback and requirements at differ-
ent stages of development. The prototyping process was initiated with a group of 
users using a paper mock-up. Prototyping then moved to an operational online flat 
HTML prototype with limited content, released to enable iterative design testing 
and feedback with local health department practitioners. Rapid prototyping was 
used to translate this feedback into system specifications and interface design of 
the prototype system. Prior to release of successive versions, an expert review by a 
small group of faculty and practitioners was conducted to evaluate consistency of 
the interface design’s layout, terminology, color, etc. This group also provided an 
informal cognitive walkthrough of the site before each release. Based on feedback, 
the look and feel of the interface was refined, critical resources identified for addi-
tion, and some resources were removed. Prototyping also informed finalization of 
software requirements specifications, software system architecture, and interface 
design user test plans and procedures. The prototype interface and digital content 
repository underwent six major revisions. A more detailed explanation of this pro-
cess can be found in Revere and Fuller, 2008, and Revere et al., 2007b.

As with all other methodological approaches, the design and requirements 
gathering cycle was informed by knowledge management principles that empha-
size the importance of people in any knowledge management endeavor. Building a 
collective and collaborative user-designer relationship by involving users from the 
beginning with paper mock-ups and presentations to our target audience, we not 
only gathered important feedback and suggestions, but built a group of early adopt-
ers and promoters for myPublicHealth who would pave the way for its success.
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An important outcome of initial prototyping was our understanding that our 
users wanted flexibility and control over the interface and delivery of the content. 
Our solution was to use a content management system (CMS), a publishing sys-
tem that streamlines the process of creating, managing, and delivering content. To 
accommodate the CMS requirement, we investigated various Web site technologies 
that would enable us to develop a customizable and easily maintained system. The 
major decision was whether to use a proprietary software or open-source solution 
for building myPublicHealth.

System Architecture and Design
Open-source software are free applications released under special licensing terms 
that allow the core coding to be viewed and edited to suit the needs of the user. 
Open source has been described as a community-centric development model main-
tained and supported by a network of individuals who build on the work that 
has been done by others and encourages the free flow of knowledge and insight 
between all community members (Kerr, 2007). Given our adherence to knowledge 
management principles in building myPublicHealth, it was decided that an open-
source solution was the most fitting approach to take.*

Several open-source CMSs (Plone, Wikis, Mambo, Alfresco, Drupal, Joomla!) 
were evaluated for the following capabilities: ease of assembly and configuration, 
availability of documentation and support, delivery of information, customizabil-
ity of user interface, integration with existing or desired local systems modules, 
hosting demands and costs, cross-platform capability, ability to handle multiple 
document formats, and multiple security level options.

We wanted to build a system that could be used on any platform, had a central-
ized authentication mechanism, met accessibility guidelines, supported metadata 
creation, and could link to external data sources. We chose the Plone content man-
agement system, which most closely matched our requirements (Plone CMS). In 
addition, Plone was chosen for its extensibility, supportive open-source developer 
community, and a flexible workflow model, which allows content or portions of the 
site to be visible and editable only by its owner and others with appropriate access to 
the folder in which they reside. This last feature is a requirement in a public health 
environment in which data may be viewable by individuals with a specific level of 
permission or in a specific role. In April 2007, we implemented a beta version of 
myPublicHealth, using as its infrastructure the Plone CMS.

*	 Details regarding the advantages and disadvantages of open source, as well as the philosophical and 
ethical rationale often used to promote open source, are beyond the scope of this chapter and can 
be found in Fitzgerald, 2006; Kerr, 2007; and Von Hippel, 2001.
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Collaborative Tool Development

As stated previously, partnering with stakeholders has been the primary approach used 
in our collaborative design process, and iterative designing represents a knowledge 
management approach, as it emphasizes the involvement of the people who will use the 
system. We continued this partnership with successive releases of myPublicHealth. In 
order to improve the content, interface, navigability and structure, users entering the 
site are asked to identify themselves by role(s)—administration, clinical staff (emer-
gency and nonemergency), community health specialist (including evaluation and 
assessment), emergency responder (including bioterrorism and preparedness), emer-
gency health specialist, environmental health specialist, epidemiologist, training, and 
veterinary or animal health specialist. Usage data by role is collected and drives the 
refinement and revision of existing content on the site.

Based on feedback from our users, myPublicHealth includes public health 
documents, datasets, training materials and tutorials, and tools, as well as content 
accessible through specialized search boxes. Content is grouped according to five 
workforce roles and eight resource-based toolkits, in addition to the home page 
(see Figure 10.1). Resources are organized for search and presentation using cur-
rent metadata standards, and are accessible through the Web-based interface: tabs 
across the top of the interface (A) provide access to toolkits populated with infor-
mation content organized by public health content areas. Resources organized by 
public health roles (B) can be selected from a suite of resources accessed from the 
left navigation bar. Specialized searching services (C) are accessible through the 
numerous search boxes for querying directly into resources. Figure 10.2 is a screen 
shot of one of the role-based pages, the epidemiology page.

B

A

C

Figure 10.1  myPublicHealth home page, http://myph.org, Version 8.03.3.
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User feedback and usage statistics continue to inform both content and lay-
out of the site and led to incorporating additional public health practice utilities 
and technologies, such as data sources and specialized mapping tools. Users have 
reported that the myPublicHealth interface, content, search, and navigational 
tools “. . . fits their mental model of a how a system in public health should sup-
port information seeking.” Particularly popular features are the search boxes that 
utilize specialized Google domain searches of key Web sites, including the CDC, 
World Health Organization, and the Washington state legislative and administra-
tive codes. In addition, users report that the role-based access approach, which 
allows them to quickly drill into work-function-based information, is highly useful. 
The Washington state system is being used at all levels of service—local, statewide, 
rural, tribal, and urban—for public health agencies to retrieve evidence-based 
information needed for public health decision support.

Enhancing Interoperability

Interoperability across resources in a knowledge repository is a way for users to 
search, discover, access, and retrieve needed information. This can be achieved by 
applying a consistent and structured metadata schema, which identifies the elements 

Figure 10.2  myPublicHealth epidemiology page, http://myph.org/epidemiology.
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needed to describe a resource in a standardized way to its contents. However, unlike 
the fields of clinical medicine or genomics, the diversity of the field of public health 
has challenged efforts to standardize public health terminology (Humphreys et 
al., 1997). myPublicHealth uses an expanded and customized vocabulary sche-
mata based on the Unified Medical Language System (McCray et al., 1996) by 
incorporating a standard metadata structure of descriptive, technical, structural, 
and administrative descriptors as the basis for management and discovery of the 
myPublicHealth knowledge repository’s digital assets.

While the myPublicHealth ontology is still in development at the time of writ-
ing this chapter, this metadata core standard also will be the schema through which 
commonalities and mappings are established for sharing information about existing, 
distributed resources. In addition, we are adhering to the Public Health Information 
Network Messaging System (PHINMS) vocabulary standards and specifications. 
Developed by the CDC and national partners, PHINMS is a key component in 
supporting the development and deployment of standards-based public health 
information systems: “PHIN Vocabulary Standards and Specifications seek to pro-
mote the use of standards-based vocabulary within PHIN systems and foster the 
use and exchange of consistent information among public health partners. The 
use of PHIN Vocabulary Standards and Specifications ensures that vocabularies 
are aligned . . . for authoring, mapping, editing and distributing standards-based 
vocabularies to local, state and national PHIN partners” (PHINMS).

Next Steps

As stated previously, understanding the information needs of public health is a first 
step in building a knowledge management tool that can provide the right informa-
tion to the right person in the right place and time to support decision making. 
Building, testing, and iteratively rebuilding a tool in a knowledge management col-
laboration with users was the next step. However, public health practitioners need 
tools that can be tailored to their individual needs, whether they are a state health 
department-level epidemiologist who has overall responsibility for state disease sur-
veillance activities or a public health nurse in a small, rural health jurisdiction who 
wears multiple hats in providing direct care and health promotion services for indi-
viduals, families, and community groups. Providing a way for users to customize 
myPublicHealth, perhaps by expanding the capabilities of the tool so users could 
set up their own personal Web pages or individual departments or divisions within 
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a public health jurisdiction could customize their toolkits to include the resources 
most germane to their work functions, was the next step.

Piloting an Embedded Knowledge Management System 
in a Public Health Setting: myPublicHealth Montana
The long-term goal of myPublicHealth is the implementation of a successful 
knowledge management system that is tailored to the public health practitioner’s 
information needs, work processes, and environment. Assessing the procedural fea-
sibility and advantages of utilizing a customizable decision-making tool for public 
health practitioners requires more than monitoring Web site traffic through usage 
logs. To test whether users would customize the interface and content suite, a pilot 
project was launched in February 2008 in collaboration with the Montana State 
Department of Health and Human Services (DPHHS). Our question: Would pub-
lic health practitioners tailor myPublicHealth to the unique regional needs of the 
Montana public health workforce and use it to manage the collection, description, 
management, and retrieval of evidence-based information needed for public health 
decision making?

Prior to launching the pilot, and to inform our content and customization proto-
cols, we conducted the following activities to better understand the Montana public 
health environment and information needs and to engage our pilot stakeholders:

	 1.	A pre-implementation questionnaire asking respondents for background 
demographics (age, education, job title, years in current position, etc.), cur-
rent resource use, technical expertise, list of browser bookmarks, and prob-
lems experienced when practicing public health was circulated. Response rate 
was eighty-four percent and enabled us to build a resource matrix (as seen in 
Table 10.1) specific to Montana users.

	 2.	Phone interviews were conducted with all DPHHS bureau chiefs, asking 
questions about resource use, barriers to accessing resources, and information 
needs. We also asked bureau chiefs to describe the latest problem experienced 
during the work day that led to an interruption in routine or made work less 
effective in order to create a use-case scenario for myPublicHealth.

	 3.	Staff traveled to Helena, Mont., to visit the DPHHS facilities and meet with 
bureau chiefs, public health practitioners, and information technology and 
staff members. This visit included introducing the concept of myPublicHealth 
to public health practitioners and providing a series of training sessions to 
designated content managers on using the CMS software. In addition, we 
provided training on improving online search skills, finding “hard-to-find” 
public health resources, and information management.
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Responses to interviews and the questionnaire built a “snapshot” of resources 
(online, hard copy, and “people”) used with greatest frequency, knowledge of pub-
lic health resources, and how our users organize needed information. Visiting 
Montana further informed our understanding of the barriers public health prac-
titioners encounter in accessing needed information and the limitations in their 
technical infrastructure and support.

In April 2008, we rolled out the first version of http://mt.myph.org with an 
expansion and enhancement of existing myPublicHealth resources tailored to the 
state of Montana. At the time of writing this chapter, content managers are col-
laborating with the myPublicHealth knowledge management group to modify the 
look and feel of mt.myph.org to conform to regional preferences. Initially, Montana 
opted to organize the interface according to bureau-based toolkits—chronic dis-
ease prevention, health promotion, communicable disease control and prevention, 
family and community health, health planning, laboratory services, preparedness, 
and environmental health—as opposed to the role- or content-based resources 
organization of the Washington state myPublicHealth. However, after the generic 
interface changed, we discovered that usage dropped and users preferred the earlier 
organization by toolkit and roles. Currently, we are assisting our Montana pilot 
colleagues in modifying the interface back to its original organizational framework 
(Revere et al., 2008).

Evaluation of the Montana pilot will include three tasks: (1) research whether 
and how public health practitioners will adapt and customize myPublicHealth for 
their own knowledge management purposes; (2) determine what content is most 
needed by users that will in turn inform continuing design of the customizabil-
ity and personalization features; and (3) understand how myPublicHealth can be 
seamlessly incorporated into the users’ work environment. At the time of this writ-
ing, plans were under way to begin this evaluation in January 2009.

Rather than emphasizing the technical development, we have incorporated a 
user-collaborative approach in general, and specifically in working with our Montana 
pilots. “Focusing exclusively on the technical issues of electronic collaboration is a 
sure way to a very expensive failure. . . . A focus on the people issues dramatically 
increases the potential for success” (McInerney, 2002). And yet, this same focus on 
the people side of knowledge management has created its own barriers and issues, 
especially when—in the case of Montana—the impact of geographic distance on 
deliberations about content, etc., is added. We will be evaluating whether this 
approach will reduce time spent searching across and through materials, enhance 
decision making, and improve the overall quality of public health services.

Conclusion
The goal of a knowledge management endeavor is to create value. Our long-term 
goal is the implementation of a successful and customizable knowledge management 
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system that is tailored to the public health practitioner’s information needs, work 
processes, and environment, and provides timely access to public health informa-
tion and resources in support of decision making at the point and time of need. 
We have utilized a knowledge management approach in emphasizing the creation, 
capture, sharing, and leveraging of information that is systematically gathered, 
managed, used, analyzed, and made available for sharing and discovery in a pub-
lic health organization. By reducing uncertainty, promoting the collective sharing 
of information with a knowledge repository, codifying knowledge assets so they 
can be easily found, and engaging stakeholders throughout the process, myPubli-
cHealth ultimately creates value.
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If you want to travel fast, go alone. If you want to travel far, go together.
African Proverb
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Introduction
In 1999, Rhoda Nicholas faced a tough challenge. As the newly appointed chief 
information officer (CIO) at the Utah State Department of Health, her mission was 
to integrate a wide range of independently functioning information systems that 
needed to operate as one. At the time, this was a novel approach not only for Utah, 
but also for information systems in general. Success in this new role was critical to 
meeting the strategic needs of the agency in improving public health services and 
health outcomes throughout the state of Utah. Moreover, in the past, the position 
of CIO did not exist at the department level, and not everyone thought there was 
a need for one. Rhoda explained, “People were incredulous at the beginning; they 
wondered why we needed a role like this.” She was undertaking a mission that most 
did not understand, did not buy into, and for which there was no roadmap.

Rhoda began to explore her options for action. She knew what she wanted—
to learn from others who were in a similar situation. Her ideas first started taking 
shape when she participated in an immunization registry meeting in which the 
Public Health Informatics Institute (the Institute) staff discussed the possibility of 
creating a community of practice. “I liked the Institute staff; I liked the idea behind 
the concept—bringing people together to work on a common problem and to learn 
from each other. I knew something like that would be a good thing to help me 
achieve success in my new role as CIO.”

By participating in the Institute’s collaborative process, Rhoda realized that an 
approach to problem solving that engaged others who were working on the same 
issues would be helpful. She knew that she would benefit from sharing knowledge, 
discussing ideas, and learning from colleagues who were spread across the United 
States, but shared the common goal of building information systems to support 
the new way health departments were being asked to operate. As one of the first 
states in the U.S. to undertake development of immunization registries and the 
integration of child health information systems, Utah was an early adopter of using 
technology to support improvement in health status of populations. “Being new in 
the Department of Health, I wanted an opportunity to bounce ideas off of others. 
I wanted to compare and contrast what everyone else was doing and learn from 
others as we all progressed. I knew there would be a benefit from hearing about the 
challenges and successes of my colleagues.”

Rhoda noted one of the attributes of communities of practice that she came to 
value: “Knowledge grows in all directions simultaneously. The sum of that type of 
knowledge ends up being greater than that which any single one of us could have 
come up with. We innovate, we don’t repeat the same mistakes, and we collaborate 
on ideas that create something that benefits the whole.”

Rhoda did not know it at the time, but she was the impetus for the creation of 
Connections, a community of practice developed by the Institute for public health 
practitioners working on integrating their early child health information systems. 
Rhoda’s need to learn from others in the same situation prompted the Institute to 
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create what was to become one of the first communities of practice formally estab-
lished in the public health arena. The Institute realized that the problems Rhoda 
had faced would soon be experienced by many public health leaders.

When Rhoda began the task of integrating Utah’s child health information 
systems in 1999, she was at the advent of a situation that increasingly affects today’s 
public health workforce: Unprecedented demands are forcing creative responses 
to address increasingly complex problems. Current challenges in public health 
include not only tracking and containing emerging infectious diseases, but also 
responding to emergencies and disasters and preventing chronic diseases. In this 
information-driven era, public health is asked to provide more information faster 
and link electronically with partners in the private health care sector. In addition, 
leaders are concerned about the out migration of knowledge holders—retirement 
of the experienced members of the public health workforce. In some public health 
organizations, communities of practice have been recognized as a potential strat-
egy to harness the knowledge of the experienced workforce and assist in achiev-
ing organizational goals and objectives. The Connections community of practice 
(CoP) is an example of a community that has shaped the practice of public health 
informatics.

The Public Health Informatics Institute’s 
Communities of Practice
The Public Health Informatics Institute is a program of the Task Force for Child 
Survival and Development (the Task Force), an international nonprofit organiza-
tion. Started in 2000 by David A. Ross, Sc.D., the Institute grew out of a program 
known as All Kids Count, which began in 1992. The Institute focuses on the use of 
information technology and informatics to solve complex public health problems. 
The Institute’s mission is to improve the performance of the public health system 
by advancing practitioners’ abilities to strategically manage and apply information 
systems to address a wide range of complex and emerging public health issues. The 
Institute’s parent organization, the Task Force, was created in 1984 to improve 
health and human development through facilitating collaborations with a wide 
range of partners throughout the world. The Task Force works with global and 
domestic leaders and organizations to address public health needs by creating coali-
tions, reaching consensus, and leveraging scarce resources in the areas of infectious 
diseases, informatics, child health and development, and injury control.

The Institute has a legacy of creating successful collaborations to address a 
broad range of public health needs. The All Kids Count program had a collabora-
tive approach to assisting public health practitioners in developing immunization 
registries that included designing a learning network as well as small workgroups 
that produced knowledge products. The Institute’s collaborative approach extends 
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to learning models, and the CoP has emerged as a viable knowledge management 
tool that helps practitioners meet their knowledge needs.

About Connections
The Connections CoP was formally recognized in June 2001 at a landmark meeting 
in Atlanta, Georgia. Connections evolved from the work of the All Kids Count pro-
gram (1992–2000), one of the first large-scale public health informatics initiatives 
involving electronic linkage of multiple health sector parties in the U.S. Funded 
by the Robert Wood Johnson Foundation (RWJF), All Kids Count focused on 
assisting state and local health departments in developing immunization registries 
for the purpose of improving the immunization status of infants and preschoolers 
across the nation. In 2000, the Institute broadened its focus to include integration 
efforts among immunization registries with other early child health information 
systems.

Integrated child health information systems share individual health data across 
public health programs, with clinical care providers in the community, hospitals, 
laboratories, and other entities that need the information to provide appropriate care 
and services to an individual child. Public health agencies are responsible for track-
ing a child’s immunization history, newborn hearing, and dried blood spot screen-
ing, as well as for providing nutritional counseling when appropriate. From a public 
health perspective, the intent of integrating these information systems is to provide 
to the child’s physicians and other care providers a consolidated, comprehensive 
record of all services and care a child has received. Authorized users can electroni-
cally access a child’s record and determine his or her care history, as well as what 
services a child needs now, i.e., immunization, lead screening, or hearing screening. 
Currently, child health information is fragmented and often not timely. This leaves 
the potential for children to miss important health care and social services.

There are many challenges impeding the integration of these systems. Most 
health departments are organized into program-specific or disease-specific silos, 
each with its own information system that is frequently not interoperable. Funding 
for child health programs comes to the health department most often via federal 
agencies. These agencies perpetuate the fragmented organization of the health 
department by providing little funding to organization-wide infrastructure, such as 
information systems. There are few standards in place for guiding the development 
and electronic linkages of these systems. In essence, the challenges to integrating 
information systems within health departments are organizational, economic, and, 
to a lesser degree, technical.

As the Institute began its work in the integrated child health arena, we talked 
to many public health practitioners, including Rhoda Nicholas, about the chal-
lenges to integration. The Institute sought ideas on how to move the nation for-
ward in bringing these systems and people together for the health of our nation’s 
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children. All of the practitioners we spoke to noted the importance of learning from 
one another and participating in a forum within which they could collaborate and 
address these complex challenges. Building on the Institute’s historical knowledge 
of facilitating coalitions and collaboration, the genesis of forming a CoP took root, 
and Connections was launched.

The Connections CoP is facilitated as a peer-to-peer learning community based 
on the work and theory of social learning networks.1 Connections seeks to maximize 
interactions among members to promote learning. Members work collaboratively 
to produce knowledge artifacts that can influence the development of integrating 
early child health information systems to serve public health practitioners and their 
stakeholders.

The community has described its intent by focusing on three activities. These are:

To identify gaps and barriers in knowledge needed to develop integrated ◾◾
systems, and to develop strategies, products, and activities to mitigate or to 
address the identified obstacles.
To identify best practices in the development of integrated child health infor-◾◾
mation systems to address issues of policy, leadership, funding, governance, 
and collaboration, in addition to the potential technical solutions that lead to 
improved health outcomes.
To disseminate materials, products, and practices that are developed by the ◾◾
community to the broader audiences of public health, clinical providers, and 
other interested parties.

Current community membership is made up of public health practitioners from 
more than twenty-one states and New York City. The vast majority of members are 
employed by public health departments. Members of Connections may have pro-
gram management, information technology, or leadership roles in public health. A 
few members are consultants to public health department staff, and membership 
is open to anyone with an interest in integrating child health information systems. 
While RWJF funded the initiation of Connections through 2004, it is currently 
being funded by the Health Resources and Services Administration, Maternal and 
Child Health Bureau (HRSA/MCHB).

Creating a Community
In launching Connections, the Institute researched communities of practice to 
design a community that would be successful in assisting public health practitio-
ners in their efforts to develop integrated child health information systems. The 
Institute defined the following five principles in governing the community:
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	 1.	Use members’ time wisely. We do this by facilitating meetings with the goal 
of providing value in every discussion. We understand that our face-to-face 
time is limited, and members’ time is valuable.

	 2.	Communicate continuously. The Institute creates a communication loop in 
which knowledge gained and lessons learned are immediately fed back to the 
members. We use a combination of online and printed resources to provide 
summaries and share resources.

	 3.	Engage thought leaders. We seek and encourage involvement from innova-
tive public health practitioners who can share examples of challenges and 
successes. This benefits the members and helps disseminate knowledge and 
encourage innovation throughout the public health community.

	 4.	Incorporate quality management. We focus on members as customers, seek-
ing member involvement in products and activities, measuring the value of the 
CoP to the members, rewarding leadership among the membership, and seek-
ing ways to improve our methodology for facilitating and guiding the CoP.

	 5.	Create member ownership of the community. We encourage the com-
munity to mold the activities and tasks within the community by soliciting 
member input into meeting design, and engaging members to identify topics 
of interest for learning opportunities and in planning community activities.

Since there were few written guidelines on how to approach integration within 
the public health environment, face-to-face interactions where members could 
learn from each other’s experience became strategically important. However, the 
Institute also wanted to take full advantage of technology and created a virtual 
space for members to collaborate. ConnectionsZone is an interactive Web site that 
allows for threaded discussions, document sharing, and development. Monthly 
conference calls are facilitated that highlight experts who address a community 
challenge, and electronic newsletters are sent to members and other child health 
information system stakeholders.

The Institute and the CoP have been very fortunate to receive funding from two 
sponsors to support the facilitation, management, and activities of Connections. The 
sponsorship of the CoP has supported the attendance of members in face-to-face 
meetings and workgroups by providing reimbursement of travel costs. In addition, 
these funds are used to provide staff support to the community, to fund the devel-
opment of knowledge artifacts, and engage subject matter experts and consultants 
for the development of specific work products.

Funding sources have impacted the Institute’s approach to facilitating the CoP. 
Private philanthropic support is more flexible, and has allowed for a wider range 
of activities among members. Typically, government sources of funding are often 
restricted to a very narrow focus, which may require greater flexibility on the part 
of the community members and facilitators to negotiate mutually beneficial goals, 
activities, and projects.
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Throughout the history of Connections, the members have routinely identified 
the most urgent issues on which they would like to collaborate—those that could 
lead to the development of approaches or guidelines that would have an impact. The 
Institute creates workgroups of members, facilitates the development of the knowl-
edge artifacts, and disseminates them to all interested stakeholders (Table 11.1).

The face-to-face interactions are by far the most valued activity within 
Connections—both the community-wide meetings and the smaller workgroup 
meetings. The community-wide meetings are conducted at a member’s site and are 
often called site visits. Members are given an opportunity to visit colleagues for an 
in-depth look at the various aspects of their integration efforts. The site visits are 
designed by members, for members, and supported by the Institute staff. Members 
vote to select the host site, and hosting is voluntary.

Once a site has been selected, the Institute staff works closely with the site-
visit hosts to support the development of learning opportunities. The meetings are 
planned to provide multiple opportunities for interaction and reflection. Rather 
than offering a series of presentations, the agendas are planned to incorporate peri-
ods of discussion and opportunities for networking in between the short presenta-
tions that are provided by members and stakeholders. Members are often recruited 
to facilitate roundtable discussions in which the participants are asked to describe 
how the presented material can be applied to their own situations. Members have 

Table 11.1:  Connections Knowledge Products

Integration of Newborn Screening and Genetic Services Systems: A 
Sourcebook for Planning and Development

Integration of Newborn Screening and Genetic Services Systems: A Tool for 
Assessment and Planning

Creating a Road Map: Sharing Knowledge about Integrating Child Health 
Information Systems Volume One and Two

Journal of Public Health Management and Practice: November 2004 Supplement

The Unique Records Portfolio: A Guide to Resolving Duplicate Records in 
Health Information Systems

A Framework for Integrating Child Health Information Systems: Principles, 
Core Functions and Performance Measures

Evaluation Toolkit for Integrated Health Information Systems

Business Case Model: A Technical Tool for Calculating the Benefits and Costs 
of Integrating Child Health Information Systems

De-duplication Technology and Practices for Integrated Child Health 
Information Systems
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an opportunity to query other participants in informal conversation and dialogue, 
all as part of the meeting design.

In addition to allowing time during the agenda for deepening inquiry and 
reflection, meetings are planned with ample unstructured time to allow for the 
development of relationships between attendees. Breaks are generally at least one 
half hour, and are seen as a critical element of the meeting design. Evaluation of the 
Connections community has documented the value of the relationships members 
create at the meetings, relationships that sustain the sense of community over time 
and in between meetings. In addition to the frequent and longer-than-usual breaks, 
social networking opportunities are provided in the evening. The intentional focus 
on opportunities to create and sustain contact with other members of the com-
munity through face time is one element of meeting design that may not occur in 
typical conference planning.

The site visits have proven to be the “engine of information sharing,” as noted 
by our evaluators. The most valuable aspect of these meetings seems to be when the 
hosts present their work. In our experience with Connections, members learn most 
and feel engaged when there is a sufficient level of trust for the exchange of war 
stories, failures, and lessons learned. We view the site visits as an essential aspect of 
the success and longevity of this particular community.

Evaluating Connections
To create the most valuable community for the members, the Institute engages in 
continuous process evaluation along with a more comprehensive outcome evalua-
tion. We have built evaluation and feedback mechanisms into community activities, 
with a special focus on the face-to-face meeting events. We use both quantitative 
and qualitative methods in evaluating these events. In 2003, the Institute con-
ducted a comprehensive outcome evaluation of Connections.

Process Evaluation

In evaluating the community-wide meeting, the Institute uses a two-pronged approach, 
conducting onsite post-evaluation for the meetings, as well as post-activity focus group 
interviews. To provide a more objective assessment of the meetings, we have hired exter-
nal consultants, Silver Creek Associates, to design and conduct the focus group inter-
views to consider what worked and what did not. The Institute provides the consultants 
with the meeting participant list. They randomly select meeting participants for the 
post-meeting focus groups. If the Institute tried a new activity at the meeting, the facili-
tator’s guide would be designed to strategically capture feedback on the new activity. 
Silver Creek Associates also interviews community members who did not participate in 
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the community meeting to capture possible barriers to participation. Information from 
these evaluations directly impacts the design of the next community meeting.

To capture the exchange of information between members at the meetings, the 
Institute engages the attendees in a “get-and-give card” activity. We provide these 
cards—the get card on separate colored stock paper from the give card—at the meet-
ings, and encourage the members to write down when they have received information 
or artifacts from another member, as well as when they have given advice or artifacts. 
We document these interactions for two reasons. First, to help guide our design of 
meetings and conference calls. If we see a theme or a specific issue mentioned several 
times in the cards, we know that this is a priority issue for the community that we 
might help the community address. Second, this documentation is another method 
for helping the sponsors to understand the value that the members derive from partic-
ipating in the community. Many of the workings within a community are invisible to 
the casual observer, and tangible results often are difficult to document. The get-and-
give card approach allows for the documentation of individual personal exchanges of 
information that would otherwise go unnoticed in most instances.

Outcome Evaluation

In 2003, the Institute hired Silver Creek Associates to conduct an extensive com-
munity-wide evaluation of Connections. Using the Wenger framework3 for a CoP, 
Silver Creek Associates developed an evaluation approach that covered the com-
munity’s practice, membership, and domain.2 By looking at all three aspects of the 
community, it sought to determine:

	 1.	Did the members benefit on an individual professional level?
	 2.	Did participating in Connections affect the approach of member organiza-

tions in planning and managing their information system initiatives?
	 3.	Did participating in Connections accelerate the development of the members’ 

integrated information system projects?

Silver Creek used several approaches in conducting the evaluation, including:

Individual interviews with members◾◾  to generate complex narratives and pro-
duce hypotheses to be tested.
Group conversations to elicit shared experiences among members. Group ◾◾
interviews are ideal for jogging memories.
A Web-based survey to provide a quantitative analysis.◾◾

Results from this evaluation show that all CoP members, without exception, 
gained tangible benefits by participating in Connections. One member reported that 
participating in Connections reduced by six months the time necessary to develop 
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an integrated child health information system. The community-wide site visits 
were reported to be the most valuable activity facilitated by the Institute. However, 
members also reported a lack of energy between the community meetings, includ-
ing online discussions. They reported that the technology for ConnectionsZone 
was outdated, slow, and not user friendly. This comprehensive evaluation assisted 
the Institute in transitioning the community in 2004 when the community faced 
a change in funders. Knowing that funding would be more limited, the Institute 
put more emphasis on virtual forums and purchasing a more robust interactive 
Web site product for ConnectionsZone. We also have studied and implemented 
strategies for engaging members in online discussions, as well as conference calls 
and Web seminars.

Lessons Learned
During the past eight years of facilitating Connections, there have been plenty of 
opportunities to learn. Our three most important lessons come from successes and 
failures, literature research, and observations from other communities of practice. 
These three lessons are by no means all that we have learned, but are the most 
important to consider when creating and facilitating a CoP:

	 1.	Do not overmanage a community.
	 2.	Nurture trust.
	 3.	Understand the nature of the knowledge you are seeking to transfer.

Our experience tells us that there are a number of pitfalls to avoid when facili-
tating a CoP. The first of these is “overmanagement.” Too much structure dampens 
the community energy, innovation, and ownership. The second lesson, “nurture 
trust,” seems obvious on the surface, but the trick is in how to nurture the trust. 
We offer up some strategies that have helped us. Lastly, one needs to understand 
the different types of knowledge that are being targeted within the community and 
design the capture of that knowledge according to its type. This is a cautionary 
measure to those who have decided on the approach to knowledge transfer before 
really understanding the type of knowledge they are trying to capture.

Do Not Overmanage a Community

The Institute has learned that facilitating a CoP is an art form that requires bal-
ance. There is a fine line between providing too much structure versus too little 
leadership, as well as in balancing the needs of the community with the needs of 
the sponsor.

As the host organization of the Connections CoP, we have been required to con-
sistently negotiate between the needs of members and the needs of sponsors. For 
example, sponsors often want community members to focus on national priorities. 
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However, members’ learning needs are often far more practical and operation-
ally oriented. There have been times when we have agreed, without consulting the 
membership, to conduct activities on behalf of the community that were priorities 
for funders. We have learned that if the activities proposed by the sponsors have no 
value to the members’ practice, the members are unlikely to be enthusiastic about 
participating. In order to preserve the functioning of the community, we have on 
one occasion created a separate venue for an activity, upon the insistence of a spon-
sor, that we believed would negatively affect the community dynamics. Though 
the Institute has never had to do so, we have contemplated that there might come 
a time when we might have to turn down funding if we believed that the CoP 
learning model was not the best approach to meeting the funder’s needs. We have 
learned that when organizations or sponsors impose or prescribe specific activities 
for the community, members will disengage unless they can see an immediate ben-
efit to their daily work.

Communities of practice operate in much less structured and more organic 
fashion than do task-oriented teams. Teams often have well-defined goals or an 
output to be achieved, which serves to coalesce the members. Well-functioning 
communities seem to establish a rhythm of their own. Development of knowl-
edge moves at a self-defined and self-regulated pace that may or may not meet 
established business objectives and deadlines. Allowing time for the development 
of relationships between members is the crucial first step in supporting the natural 
progression of the community.

Members need to

Understand each others’ expertise ◾◾ and problems.
Gauge other members’ reactions.◾◾
Assess their own talents and potential contributions to the community as well ◾◾
as their colleagues.
Become aware of differing communication styles of members.◾◾
Identify their interests and where their interests intersect with others.◾◾ 3

To develop the depth of understanding necessary for the group to work together, 
facilitators need to design forums in which the strategy deliberately creates room to 
interact. We have found that holding social evening functions, informal in nature, is 
less threatening and therefore ideal in assisting the members in “getting to know one 
another.” This process takes time and often is not acknowledged as important, when in 
fact the value of the CoP will not be fully realized in the absence of these activities.

In short, balancing a variety of needs, providing room for the community to 
organically grow, yet providing a framework for that growth is the art of facilitating 
a community. In our experience an overmanaged CoP is likely to morph into some 
other type of group, which on the surface continues to look like a CoP, but lacks 
the value of the community in its true sense.
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Nurture Trust

Trust is a rare commodity but essential to a healthy and productive community of 
practice. The challenge is how to nurture trust among the community members as 
well as between the members and the community facilitator. For Connections, we have 
found that the degree of trust correlates to the number of face-to-face interactions the 
members have, the environment created within the meetings, and the willingness on 
our part in being transparent about decisions made on behalf of the community.

In Silver Creek Associates’ 2003 evaluation, members reported that the site 
visits “are not like the usual conferences showcasing best practice”2 but that these 
meetings offered much greater depth and opportunity for discussion. In addition, 
members reported value in statements and questions “made in a spirit of voluntary 
vulnerability, admitting to being stuck, to having made poor choices, to not know-
ing and needing help.”2 The evaluation also noted that if one element was to be 
singled out as contributing to the benefit of participation, it would be the “com-
munity culture created, made of safety, trust, valued relationships and commitment 
to mutual support.”2 Moreover, our experience indicates that cross-organizational 
interactions allow a nonthreatening dialogue because members do not have to 
watch their organizational backs.

Trust is one dimension of success that is difficult to measure and often 
neglected in organizations. Steve Denning, an organizational consultant and 

In The Speed of Trust, Stephen M.R. Covey identifies the following behaviors 
in a high-trust organization: 

Information is shared openly◾◾
Mistakes are tolerated and encouraged as a way of learning◾◾
The culture is innovative and creative◾◾
People are loyal to those who are absent◾◾
People talk straight and confront real issues◾◾
There is real communication and real collaboration◾◾
People share credit abundantly◾◾
There are few “meetings after the meetings”◾◾
Transparency is a practiced value◾◾
People are candid and authentic ◾◾
There is a high degree of accountability◾◾
There is palpable vitality and energy—people can feel the positive ◾◾
momentum

Reprinted with permission from The Speed of Trust, Stephen M.R. Covey
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author, notes that “trust levels in large organizations are rarely, if ever, suffi-
ciently high enough to support open sharing of knowledge.”4 Trust is a com-
modity that needs to be nurtured, developed, and intentionally attended to. In 
community building, we’ve learned that trust is built through open dialogue, 
allowing vulnerability, engaged sharing, and transparency—all elements of 
meeting design.

The development of trust is facilitated in a number of ways. First, there is some 
level of consistency in the participation in the meetings so that relationships can be 
formed. This phenomenon has been documented and described as part of the stages 
of development for communities of practice.3 For a CoP to truly exist, members 
must be able to openly express curiosity, doubt, and the need for knowledge. Trust 
is often the factor that coalesces the members, allowing for deepening expressions 
of doubt and open inquiry into the “what ifs” that lead to innovation. One way in 
which the development of trust occurs is through the open inquiry into “what went 
wrong.” In fact, it seems that the “lessons learned” aspect often is the most engag-
ing and popular part of the Connections community meetings.

Creating an environment of trust in Connections began with the first commu-
nity-wide site visit meeting in Missouri. A quote from a program evaluation in 
2003 led us to understand the importance of that first visit. “The main enabler of 
information sharing was community safety. Safety means participants can share 
information without fearing negative consequences, for instance in terms of how 
they are regarded in the community. The first site visit in Missouri established and 
confirmed a norm of safety and candor; not everything goes right the first time, 
mistakes are part of learning, they need to be acknowledged in public for learning 
to take place and to be shared.”2

Some members acknowledge how this combination of safety and trust are hard 
to find in other settings, including at the usual conferences in which best practices 
are presented.

Understand the Nature of the Knowledge You Seek to Transfer

A key element of knowledge management techniques is identifying appropriate 
knowledge transfer practices. The site visit model was identified as a viable strategy 
based on feedback from members, and there is evidence to support its efficacy as a 
practice. Nancy M. Dixon, author of Common Knowledge, has categorized a number 
of methods of knowledge transfer, describing the need for particular methods based 
on a combination of factors. The knowledge transfer methodology she identified for 
complex, nonroutine, strategic issues, such as developing integrated child health infor-
mation systems and working toward creating interoperability across multiple systems 
(public health, private providers, specialist’s hospitals, laboratories, etc.), is known 
as “strategic transfer.”5 Successful strategic transfer occurs only with a high degree 
of personal interaction. The approach used to facilitate Connections relies heavily on 
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face-to-face meetings. It is considered the most valuable aspect of the community, 
where members can find solutions to their problems and discuss challenges.

With the change in funding levels in 2004, an attempt was made to support 
the community more heavily through technology. A virtual community was estab-
lished to allow members to connect between site visits. The Institute upgraded the 
ConnectionZone technology to include chat room, document sharing, and polling 
capability. Discussion folders were created for hot issues the community faced. Staff 
members were assigned to facilitate specific issues, thought leaders were designed 
for threaded discussions, and a consultant was hired as an expert to guide the facil-
itation of the online community. But we found members did not embrace this 
approach. Some members reported that there was not enough value in the discus-
sions. Others reported that the technology did not fit in with their daily workflow.

After a year of intense staff effort and resources dedicated to the technology to 
support the virtual community, a conversation with a member ended the amount of 
effort focused on this activity. The member called the facilitator and asked, “Why 
would I use ConnectionsZone when I can just send an e-mail or call someone 
directly?” Explaining the benefits of documented discussions to other members 
just was not incentive enough to warrant the change in workflow processes—even 
when push technology was employed. This was a hard learning experience for the 
organization, and now we understand why it did not work. We were trying to pro-
mote a particular method of transfer that did not fit the situation.

Our first error was in trying to mix keeping in contact and the potential for 
knowledge transfer to occur. As the member noted, if she wanted to contact some-
one, she would just e-mail or phone the person she wanted to access. Logging on 
to a system that required a password was an extra step that had little value. The 
informal conversations that take place between members are key to developing a 
community of practice, but the technology of the virtual community was not sup-
porting that contact.

The second element of the virtual community was to serve as a document reposi-
tory. An important aspect of strategic transfer is one of “sense-making.” Dixon describes 
sense-making as “synthesizing multiple voices.” This act of synthesis turns out to be 
what was missing from the early knowledge management strategies for Connections.

Dixon notes that document repositories alone are not effective for strategic transfer 
for a number of reasons. Strategic transfer is utilized in complex situations, ones in which 
the act of knowledge transfer occurs infrequently, and is nonroutine. The development 
of integrated information systems certainly fits this description. In many instances, prac-
titioners were developing completely new methods of information exchange. Problems 
to be solved arise in areas that touch on issues of policy, personnel, technology, legal, 
data security, and a host of other elements that create layers of complexity.

One of the valued aspects of participating in Connections is to work on common 
problems in the form of workgroups. Within these forums, we function as the sense-
makers, synthesizing information across the members and identifying commonali-
ties that could be documented, described, and created as knowledge artifacts. The 
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knowledge artifacts are then disseminated to the broader public health audience. 
As Dixon points out in her book, Common Knowledge, “knowledge is transferred 
most effectively when the transfer process fits the knowledge being transferred.” 
Understanding the nature of the domain3 of the community and the nature of its 
practice is key to developing knowledge transfer methods that fit the needs of the 
community.

Conclusion
Facilitating the Connections CoP has been full of lessons about the challenges and bene-
fits of CoPs as a knowledge management strategy. Most of all it has been rewarding.

As public health agencies grapple with new partnerships such as health infor-
mation exchanges, and health challenges such as chronic disease prevention, bio-
terrorism, and preparedness, communities of practice can be a valuable approach 
to organizational learning, since no roadmaps exist to guide us in addressing these 
challenges. Communities of practice provide public health practitioners the oppor-
tunity to learn from one another, work together on finding solutions, and share 
their knowledge with the broader public health community.

Sustaining a CoP based on the Connections model, which calls for frequent 
face-to-face interactions, is a challenge. This model is resource intense in a time 
when most public health agencies are facing budget shortfalls. Virtual communi-
ties may gain increasing popularity as a viable alternative to the model described 
here. However, our own experience teaches us that technology alone is not a suf-
ficient solution to meet complex knowledge needs. Connections has proven that by 
investing in the community, one leverages resources, and public health practitio-
ners working in the same focus area benefit by not recreating the wheel. Funding 
evaluation of these entities also can be expensive. As challenging as these activities 
are, justifying these communities to potential funders is crucial to continued sup-
port and in finding new sponsors.

In closing, we wish to acknowledge the current need for leaders in public health 
to provide an environment that promotes workforce development and innova-
tion to meet the many challenges that we collectively face. Much of the focus of 
knowledge management emphasizes the capture and dissemination of information, 
often supported by technological solutions. Communities of practice focus on the 
knowledge that resides in people. The basic premise of social learning theory is that 
potential for information to be transformed into knowledge happens in the context 
of human interaction. For organizational learning strategies to be truly effective, 
one must appreciate the distinction between information, data, and knowledge,6 
and harness the collective wisdom of the workforce. Our challenge in the coming 
decades is to extend our learning needs to encompass wisdom, a uniquely human 
characteristic.
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Background
The Association of Public Health Laboratories (APHL) has as its goal to strengthen 
laboratories serving the public’s health and providing information for individual 
public health laboratories to use in improving their services to the public. By pro-
moting effective programs and public policy, APHL strives to provide public health 
laboratories with the resources required to protect the health of U.S. residents and 
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to prevent and control disease globally. APHL’s core membership is comprised of 
public health, environmental, and agricultural laboratories. Representatives from 
federal agencies, nonprofit organizations, corporations, and interested individuals 
also participate in the association. There is expanding international participation 
due to the globalization of disease.

Historical Perspective
Although formally constituted under the APHL rubric only in the late 1990s, 
the association has its origins in a number of antecedent organizations, including 
the Southern Public Health Laboratory Association (1920s), the State Laboratory 
Directors Conference (1927), the Conference of State and Provincial Public Health 
Laboratory Directors (1939), and the Association of State and Territorial Public 
Health Laboratory Directors (ASTPHLD, 1951). Since its formation in 1946, 
the Communicable Disease Center (CDC, now Centers for Disease Control and 
Prevention) has had close interaction with APHL and its predecessors (1).

As befits their historical origins, public health laboratories and APHL remain 
rooted in areas of infectious diseases and their detection, but many also have 
expanded to areas of chronic disease, environmental, food, and agriculture testing. 
There is considerable heterogeneity in the size, scope, and function among public 
health laboratories. Among the states, size alone varies from about 30 to 1,200 full-
time employees; local public health laboratories are likewise dissimilar. Due to this 
wide diversity, APHL has published recommendations regarding core functions of 
public health laboratories (2) and has an active research and knowledge manage-
ment program so that individual laboratories and members can benefit from the 
experiences and practices of others.

Drivers for Knowledge Management at APHL
Laboratorians are well-known for having written procedures and documentation 
for laboratory-based activities, usually through standard operating procedures. 
These are available to new staff and often to other institutions carrying out simi-
lar procedures. However, as in many organizations, tacit knowledge often is not 
captured and preserved to the same degree. This, along with the aging of the 
laboratory workforce, has led APHL to adopt a knowledge management strat-
egy to capture information ranging from survey data, to lessons learned through 
experience, to the facilitation of knowledge transfer through training, technical 
assistance, and consultation.
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Areas of Research and Laboratory Support within APHL
APHL supports and advances nine primary areas of public health laboratory activ-
ity, and a committee in each area helps guide the association in these major areas. 
These are listed in Figure 12.1, along with their organization with respect to knowl-
edge management, and summarized here:

Knowledge Management: The APHL Knowledge Management Committee, 
although formally constituted in 2005, has its origins in activities of the Informatics 
Committee, which offered expertise in the development of software used to field 
surveys to members and provide synthesis of acquired data. This eventually evolved 
into a subcommittee charged with that role, and eventually a free-standing com-
mittee: the Data & Information Survey Committee (DISC). Activities were largely 
involved with APHL surveys of members and laboratories, and review and adop-
tion of APHL policy on data collection and sharing. Considerable numbers of 
surveys have been mounted by APHL over the past decades, and these provide 
valuable knowledge of public health laboratory practices (3). However, since sur-
veys often were authored by programmatic areas, there was unavoidable duplica-
tion, and changes in methodology prevented optimal tracking of the evolution of 
the state of public health laboratories. One of the early activities of the Knowledge 
Management Committee was development of a strategic plan for data and informa-
tion management, which led to the committee’s current structure.
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Figure 12.1  Programmatic areas of APHL committees and membership. Not 
shown are Committees of the Board (Finance, Membership and Recognition, and 
Annual Meeting Planning Committees) that are not directly driven by laboratory-
based areas of effort. Also not shown is the Public Policy Committee, which has 
a similar liaison structure to Knowledge Management.
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The committee and the APHL knowledge management program coordi-
nate the systems and resources to foster the maintenance and sharing of public 
health research data; provide assistance and guidance in establishing public health 
forums in order to foster interfaces and interactions among APHL members and 
stakeholders, and to produce useful and relevant information for public health 
practices; develop a strategy so that the APHL knowledge management program 
grows from a data collection and storage function to true information sharing 
and knowledge management; and help identify the resources that are required to 
achieve these goals (4).

Organizationally, the Knowledge Management Committee consists of groups 
of four or five unassigned members and eight members who function as liaisons 
to the other eight programmatic areas of APHL (Figure  12.1). In this manner, 
they are able to bring association information on knowledge management practices 
and resources to their parent committee, but also provide information on program 
activities back to the Knowledge Management Committee. The eight program-
matic areas are:

Newborn screening and genetics: Public health laboratories in each state 
and territory screen an estimated 4.1 million infants in the Unites States annually 
for rare, congential disorders. Cumulative data suggest that approximately 5,000 
infants are born each year with a health-threatening condition for which screening 
is currently available. As a public health program, this process is recognized as the 
largest and most successful health promotion and disease prevention system in the 
country (5).

Food safety: Each year, foodborne disease accounts for more than 70 mil-
lion illnesses, 300,000 hospitalizations, and 5,000 deaths in the United States. 
The potential threat of intentional attacks upon the country’s food supply furthers 
public health concerns. The APHL food safety program collaborates with partners 
at the CDC, the United States Department of Agriculture, the Food and Drug 
Administration, and related organizations. The program also works closely with the 
CDC to support state and local laboratories in PulseNet, the national network of 
public health laboratories, food laboratories, and regulatory agencies coordinated 
by the CDC (6).

Emergency preparedness and response: APHL promotes the critical role of 
public health laboratories in detecting and responding to all health emergencies. 
In collaboration with the CDC, APHL convenes hands-on workshops to train 
Laboratory Response Network member laboratories across the country on protocols 
for detection of bioterrorism agents. It sponsors training to increase the competency 
of preparedness staff, advocates for resources to sustain key programs, and builds 
partnerships for a stronger public health system. Its goal is to ensure a nationwide 
network of safe, state-of-the-art facilities capable of effective emergency response to 
all hazards and staffed with personnel trained in leading-edge methodologies.
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Informatics: Laboratory informatics aims to expedite the exchange of laboratory 
data via laboratory information systems and electronic data exchange. Public health 
decisions and patient treatment require the rapid delivery of test results and other 
public health data. Mounting threats from terrorism, global disease, and natural 
disasters make the need for near-real-time electronic data exchange even greater.

Infectious diseases: Laboratory detection and confirmation of disease-causing 
agents by public health laboratories is the cornerstone of effective disease control and pre-
vention efforts. APHL’s Infectious Diseases Program promotes the role of the laboratory 
in disease detection and surveillance, and works to expand and enhance relationships 
among member laboratories, the CDC, other federal and state agencies, associations, 
and academia involved in relevant public health activities, including laboratory test-
ing, policy, and training. Working with these partners, APHL develops best practices, 
guidelines, and training for infectious diagnostic testing in public health laboratories.

Laboratory systems and standards: Guidance to public health laboratories is 
provided regarding compliance with the federal Clinical Laboratory Improvement 
Amendments of 1988 (CLIA ’88), as well as best practices for laboratory manage-
ment and improvement. Activities have led to publication and promulgation of the 
core functions and capabilities of state public health laboratories (2).

Environmental health: APHL’s Environmental Health Program focuses on the 
role of public health laboratories in detecting the presence of contaminants—both 
in the environment and in human subjects (biomonitoring). Preparing for a chemi-
cal terrorism event also has been a priority since the events of September 11, 2001.

Global health: APHL members, who are experienced public health laboratory 
professionals, are available to work with the program in project countries and to 
provide training opportunities in U.S. laboratories. APHL provides onsite train-
ing programs, equipment procurement, information systems implementation, and 
laboratory design; technical assistance for strategic planning and program devel-
opment of laboratory quality assurance systems; and laboratory leadership and 
management programs for senior and supervisory professionals. Sharing of APHL 
knowledge with overseas partners is essential.

Knowledge Management Resources
APHL has implemented a number of tools and practices to help foster an environ-
ment of knowledge sharing and collaboration among members, member laborato-
ries, committees, and staff. These include:

Listservs: Since e-mail is a comfortable environment and subscribers require 
only an e-mail client, these have proved to be popular among APHL members. 
All group membership requires approval by each group’s administrator, but activ-
ity is otherwise not moderated. Eight Listservs have been established by APHL 
to foster knowledge sharing; these are equally divided between organizations 
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by function and by discipline (Table 12.1). The first Listserv was established for 
state laboratory directors in 2001 and is limited to individuals serving in that 
capacity and allows a far-ranging “private” discussion forum. Similar Listservs 
have been specifically established for others serving in directorial or coordinat-
ing capacities.

Four Listservs address laboratory issues by discipline, or community of inter-
est, and membership is open to all APHL members. These inform and update 
subscribers of current news and issues directly affecting their laboratory field and 
allow laboratorians to comfortably exchange information. The newborn screening 
Listserv started in 2004 and has 128 subscribers representing all fifty states, two 
territories, and the District of Columbia. Laboratory techniques based on nucleic-
acid technology have revolutionized microbiology, and an appropriate Listserv was 
established in 2007. Quality assurance and quality control issues affect all labora-
tories and all disciplines and is another area of considerable interest, in particular 
for following compliance with regulations regarding CLIA ’88. In general, these 
Listservs have been successful at extracting and sharing tacit knowledge among 
members; however, at present, there is no systematic harvesting or summarizing of 
discussions. Nonetheless, discussions are monitored by staff, and those with con-
siderable activity are brought to the attention of committee chairs and appropriate 
staff as potential new work items for preparation of best practice or policy reports.

Wikis: A wiki is a collaboration software tool that allows multiple users to eas-
ily create, edit, and link pages together on a Web server. The APHL Informatics 
Committee has extensively utilized wikis to document the harmonization work 
being done for the Public Health Laboratory Informatics Program project. The 
wiki is being used to document development issues and solutions that have emerged 

Table 12.1  APHL Listservs

Function Oriented:

State laboratory directors•	

Local laboratory directors•	

Environmental laboratory directors•	

National Laboratory Training Network state training coordinators•	

Specialty or Discipline Oriented:

Microbiology and infectious diseases•	

Biomonitoring•	

Newborn screening•	

Quality assurance and quality control•	
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during the process of developing a harmonized vocabulary for sending data to and 
receiving data from the CDC.

Portals and collaborative tools: Using such tools, organizations can create, 
relatively easily and economically, document sharing and collaboration sites that 
are structured to allow for multiauthor document creation and subsequent ver-
sioning. At APHL Microsoft SharePoint is being implemented to organize docu-
ments for accessibility and efficiency. Nearly all committees have workspaces in 
SharePoint to allow for document sharing, as well as a central location for docu-
ment development.

Jams and JADS: A “jam session” usually refers to a massive online dialogue. A 
democratic process without hierarchy, a jam offers people the opportunity to come 
together online to present and evaluate ideas on how to solve a focused set of issues, 
create new visions, and build consensus. JAD (Joint Application Development) is a 
methodology that involves the end user in the design and development of an appli-
cation through a succession of collaborative workshops called JAD sessions. JAD 
sessions have been used by the APHL Informatics Committee in the development 
of open-source software and the Public Health Laboratory Interoperability Project 
for electronic data interchange among institutions.

Education: The National Laboratory Training Network (NLTN) is a train-
ing system dedicated to improving laboratory practice of public health significance 
through continuing education. The NLTN has existed for more than twenty years 
and has been responsible for maintaining the laboratory’s knowledge of laboratory 
practice; it works to keep public health laboratory practice current with technologi-
cal and procedural advances.

Research Agenda Council process for creation of new knowledge: In 2007 
APHL began the process of organizing current data as well creating new knowl-
edge. A taskforce (Research Agenda Council) was convened and an environmental 
scan conducted. From the environmental scan information collected, the taskforce 
learned of APHL stakeholders’ interest in creating new information. Therefore, 
in addition to revisiting old data and improving the quality of data collected, the 
taskforce will seek opportunities to broaden the scope of information created. The 
taskforce is currently working to identify opportunities by which to investigate 
questions identified by the organization’s stakeholders to create new knowledge.

Summary
APHL has a considerable history of acquiring new knowledge and sharing its find-
ings with the public health community; for example, substantial data in the Public 
Health Workforce Enumeration 2000 (7) has been extracted from APHL’s consoli-
dated annual reports. Using improved collaborative and knowledge management 
techniques introduced in the early 2000s along with an improved survey process, the 
organization is poised to better serve laboratorians in public health in the future.
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