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To date, few monitoring and evaluation guidelines exist for knowledge management
products and services. One initiative undertaken by the Health Information and Publi-
cations Network (HIPNet) (www.hipnet.org), a network of health technical assistance
organizations culminated in development of a guide to monitoring and evaluating
health information products and services. The guide provides an approach to measur-
ing the function and outcomes of health information programs, suggesting indicators
and a logic model linking inputs, processes, and outputs to multiple levels of outcomes.
The logic model depicts a way to strategically structure the design, implementation,
and evaluation of such programs. This guide represents one of the few efforts to col-
lect, develop, organize, and define indicators related to reach, usefulness and use of
knowledge management products and services. It presents a unique logic model and
list of indicators that can be used across different knowledge management products and
services (e.g. manuals, guidelines, websites, networks, e-learning) to measure reach,
usefulness and use. Since its development, the indicators and logic model have been
used to guide the monitoring and evaluating (M&E) work of HIPNet member organi-
zations and others. For example, the logic model has formed the foundation of M&E
plans and many of the indicators and questions included in the guide have been used as
the basis for measuring the reach, usefulness, and use of knowledge management for
health programs. This paper discusses the theoretical basis of the logic model in this
guide, the components of the logic model, and recommendations for its further devel-
opment. It concludes that while this logic model based on diffusion of innovations the-
ory fills a gap, knowledge management program designers, implementers, and
evaluators will benefit from further testing the logic model and related indicators, bet-
ter understanding audiences and the role of their networks, expanding the logic model
to address multiple levels, further exploring relevant theory, and developing stronger
needs assessment, monitoring, and evaluation approaches.

Background

Knowledge management for health programs play an important support role in public
health. By providing access to a variety of knowledge management products and services
for health professionals, these programs aim to improve the quality of health services and ulti-
mately contribute to improved health outcomes such as increased service utilization and
decreased morbidity and mortality. Such programs often serve as brokers or consolidators,
collecting, organizing, and analyzing research and program evidence for use by health
professionals, who, in turn, influence professional processes in which they are involved.
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These programs clearly communicate and widely disseminate new findings and program
innovations so that health professionals can become aware of new evidence and more
readily understand its implications for practice. Products include policy briefs, guidelines,
manuals, job aides, project reports and the like. Services include searchable databases,
e-learning courses and more. With the introduction and use of Internet technologies, serv-
ices have expanded to facilitate communication and knowledge exchange through online
forums and networks.

While the ubiquity of and funding for such programs testify to widespread apprecia-
tion of their role, skepticism persists that such programs in and of themselves can shape
policy and change the practices of health professionals. This skepticism persists partly
because there has been no consensus on how knowledge management activities might
influence professional practices and ultimately improve health behaviors at the population
level. This paper offers a logic model based on diffusion of innovations theory that will
help to inform the design and evaluation of effective knowledge management programs.
To do this, we adopt the language of behavior change communication theories and con-
sider the ‘target audience’ for knowledge management products and services to be health
professionals. We frame our discussion in the context of professional practices as behav-
iors that are learned and can be modified in order to improve professional and program-
matic outcomes. Note that in framing our discussion in these terms, our audience focus is
only on health professionals and not members of the general public who are generally con-
sidered to be the target audience of health communication programs.

Roles and objectives of knowledge management programs

Among the most important functions of knowledge management programs for health pro-
fessionals are raising awareness of relevant research evidence, increasing knowledge,
shaping attitudes, and persuading them to adapt and use new guidance to improve the
quality and reach of health services. Often, knowledge management products and services
deliberately complement other technical assistance focused on, for example, logistics and
supply, service delivery, management, training, advocacy, or other elements of program
services. For example, clinical guidelines outlining evidenced-based practice are used in
the training of health care providers to improve service delivery. At the same time, know-
ledge management products and services also reach health professionals who do not
receive other direct technical assistance but nonetheless can benefit from up-to-date
information. For those who do not have the time or resources to search extensively and
synthesize the latest research, these products and services organize and format information
in readily accessible and useful ways, such as job aides. Without these resources, the aver-
age health professional cannot easily keep pace with the advances in relevant scientific
research.

A comprehensive knowledge management program can employ both ‘push’ and ‘pull’
strategies. That is — using the terminology of communication campaigns — programs can
both ‘push’ resources out to audiences and respond to the demand or ‘pull’ by audiences
for resources. Knowledge management products and services are pushed out through mass
mailings, for example, but are also pulled by health professionals when they proactively
request or seek information from websites or searchable databases or subscribe to a
journal or online newsfeed. The push and pull of knowledge management programs are
two complementary sides of the same coin. In an effort to get important research findings
applied to practice expeditiously, knowledge management programs may initiate informa-
tion dissemination to intended audiences rather than wait for demand to happen. For
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example, the latest evidence on the role of male circumcision in curbing the transmission
of HIV/AIDS may be pushed out to target audiences based on the strength of the research
and the urgency of the problem, alternatively a health care provider might seek informa-
tion on current therapies for a patient’s unusual skin condition by querying a searchable
database. After a long history of using mainly top—down push dissemination strategies,
knowledge management programs are increasingly aware of the importance of better
gauging and responding to the ‘pull”’ of audience needs (Godlee et al. 2004). Internet tech-
nology makes it easier both for audience members to express their needs and for programs
to inquire about and satisfy them.

Knowledge management program audiences

Knowledge management products and services support health professionals in a variety of
roles. Some programs provide health information for a wide range of audiences, while others
focus only on one or two key audiences. For the purposes of the present discussion, the types of
audiences knowledge management programs serve might be collapsed into five main catego-
ries each with distinct professional needs. Those categories are: policy makers, program man-
agers, health care providers, trainers and educators, and researchers. Each of these audiences
has a specific professional role, or action focus, that can benefit from knowledge management
products and services (see Table 1). For example, policy makers are concerned with prioritiz-
ing issues, allocating resources, and coordinating programs, whereas health care providers
involved in one-to-one interactions with clients aim to accurately communicate information,
provide appropriate care and advice, and motivate clients to adopt healthy behaviors.

Evaluation challenges for knowledge management for health programs

Donors and implementers are interested in achieving the maximum return on investment
in knowledge management programs in the field of global public health, yet little research
addresses the links among these types of programs, the use of content, and health out-
comes. Organizations providing knowledge management and related services have sought
to better understand and explore this linkage to improve the design of activities and the
ability to monitor and evaluate them.

To date, few monitoring and evaluation (M&E) guidelines exist for knowledge man-
agement products and services. For example the LEAP-IMPACT community (a joint initi-
ative of the Technical Centre for Agriculture and Rural Cooperation (CTA), the Royal
Tropic Institute (KIT), and International Institute for Communication and Development

Table 1. Key audiences and action focus.

Audience Action focus

Policy makers Prioritization of issues, advocacy, resource allocation, coordination

Program managers Selection of program strategies, program planning and implementation,
resource allocation, coordination

Health care providers Care & treatment, patient communication and counseling, client
motivation

Trainers and educators Health education, health communication, instruction, motivation of
practitioners

Researchers Literature review, design of studies, data analysis and interpretation,

data utilization and dissemination, translating research into practice
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(IICD)), has developed a toolkit for evaluating information projects, products and services
(2009). It provides information about evaluation context, process, tools and guidelines. It
also presents indicators for specific knowledge management products and services (e.g.
training course, newsletter, website), and offers tools for planning and evaluation. Similarly,
the UK Department for International Development (DFID) has developed M&E guide-
lines for information and communication for development (ICD) programs (Myers 2005).
These guidelines present a range of M&E approaches to choose from, depending on the
stage of the program. The guidelines do not introduce original frameworks or indicators, but
rather point to useful resources for those who seek further information.

Another initiative undertaken by the Health Information and Publications Network
(HIPNet) (www.hipnet.org), a network of health technical assistance organizations — most of
them funded by the United States Agency for International Development — culminated in
development of the Guide to monitoring and evaluating health information products and
services (Sullivan et al. 2007). The guide provides an approach to measuring the function
and outcomes of health information programs, suggesting indicators and a logic model
linking inputs, processes, and outputs to multiple levels of outcomes. The logic model
depicts a way to strategically structure the design, implementation, and evaluation of such
programs.

This guide represents one of the few efforts to collect, develop, organize, and define
indicators related to reach, usefulness and use of knowledge management products and
services. It presents a unique logic model and list of indicators that can be used across dif-
ferent knowledge management products and services (e.g., manuals, guidelines, websites,
networks, e-learning) to measure reach, usefulness and use. The logic model presented in
the guide draws on diffusion of innovations theory, however, it does not explicitly address
how the theory influences various aspects of the model or how diffusion of innovations
key components (in combination with the logic model) can be used to plan and evaluate
knowledge management for health programs.

Since its development, the indicators and logic model have been used to guide the
M&E work of HIPNet member organizations and others. For example, the logic model
has formed the foundation of M&E plans and many of the indicators and questions
included in the guide have been used as the basis for measuring the reach, usefulness, and
use of knowledge management for health programs.

The remainder of this paper will discuss the theoretical basis of the logic model in this
guide, the components of the logic model, and recommendations for its further development.

Applying diffusion of innovations theory to knowledge management programs

Theory from social and behavioral sciences is an indispensable tool in guiding knowledge
management program design, implementation, and research and evaluation. Theory helps
such programs to design strategies, products, and services that influence health outcomes
and to monitor their results. For that reason, in developing a logic model, the initial task is
to select appropriate theoretical constructs. As Walker et al. (2003) notes, there is ample
evidence that understanding why health professionals do or do not act on research findings
is similar to finding out why people do or do not adopt a healthy lifestyle. In keeping with
this notion, we focus on theories of behavior change and communication. Specifically, we
focus on diffusion of innovations, a robust theory that offers several constructs relevant to
designing and evaluating knowledge management programs.

Diffusion of innovations theory explains how an innovation, defined as an idea per-
ceived as new within a given social system, is communicated through certain channels
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over time among members (e.g. individuals, informal groups, organizations) of the social
system (National Cancer Institute 2003, Rogers 2003). According to the theory, the char-
acteristics of both the innovation and its adopters determine the rate of adoption of an
innovation (Rogers 2003). In the context of knowledge management programs and for the
purposes of this paper, we focus on this specific type of innovation: ‘evidence-based
information and guidance’ on best practice presented in action-oriented and usable for-
mats (e.g. instructions, guidelines, and regulations) and disseminated through knowledge
management products and services (e.g. publications, distance learning courses, websites).
One may argue that the evidence itself, gained from scientific research, may qualify as an
innovation in a broader context. However we must emphasize that in order to translate
such scientific evidence into policy and practice, health professionals must have access to
‘evidence-based information and guidance’ which we defined as a specific type of innova-
tion. Furthermore, we focus on adopters as ‘intended audiences in various health profes-
sional areas’ (e.g. program managers, health care providers, trainers, and educators).

The innovation — characteristics of readily adopted practice

Five characteristics of an innovation as perceived by potential adopters influence the rate
of adoption: relative advantage, compatibility, complexity, observability, and trialability.
Table 2 defines these characteristics and illustrates how they might be applied to know-

ledge management programs in order to strategically maximize their effectiveness.

Table 2. Characteristics of innovations applied to knowledge management programs.

Characteristic
of innovation Definition of characteristic Application to knowledge
(Rogers 2003) (Rogers 2003) management programs

Relative advantage

The degree to which an
innovation is perceived as
being better than the idea
or practice it supersedes.

Demonstrate the benefits of certain practices or
approaches over others, particularly of new
practices over those of current practices.
Cite research about relative effectiveness.
Compare alternatives.

Compatibility The degree to which an Relate/link emerging policies, programs and
innovation is perceived as research practices to current practices.
consistent with existing Explain how to build on existing systems.
values, past experience,
current practices and
needs.

Complexity The degree to which an Simplify or summarize information about
innovation is perceived as practices or programs; provide clear steps or
relatively easy to stages for use and application.
understand and use.

Observability The degree to which the use  Provide examples, model programs,
and results of an professional role models; facilitate the
innovation are visible. exchange of experiences among health

professionals.

Trialability The degree to which an Provide/suggest easy ways to try the

innovation may be
experimented with or
tested on a limited basis or
with limited risk before
committing to its adoption.

innovation, describe implementation in
stages (related to complexity), or provide
both pilot and scaled-up versions.
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Research indicates peoples’ perceptions of these five characteristics of the innovation
account for 50 to 90 percent of the variance in the rate of adoption of innovations (Rogers
2003). Ensuring that evidence-based information and guidance address these attributes
speeds the adoption of new behaviors, products, or technologies.

Time — the innovation-decision process, characteristics of adaptors, rate of adoption

According to diffusion of innovations theory, individuals generally move through an
‘innovation—decision process’ from initial awareness of the innovation to confirmed or
committed practice of the innovation. The innovation—decision process consists of five
stages (Rogers 2003):

(1) Knowledge occurs when an individual (or other decision-making unit) is exposed
to an innovation’s existence and gains an understanding of how it functions.

(2) Persuasion occurs when an individual (or other decision-making unit) forms a
favorable or an unfavorable attitude toward the innovation.

(3) Decision takes place when an individual (or other decision making unit) engages
in activities that lead to a choice to adopt or reject the innovation.

(4) Implementation occurs when an individual (or other decision-making unit) puts a
new idea into use.

(5) Confirmation takes place when an individual seeks reinforcement of an innova-
tion—decision already made, but he or she may reverse this previous decision if
exposed to conflicting messages about the innovation.

This is not a strictly linear progression. Different audiences may start at different lev-
els of familiarity with an innovation and move along the continuum at different rates.
Audiences may also be categorized according to their willingness to adopt new behaviors
relative to others in a social system. This willingness is typically associated with past suc-
cess in adopting and benefiting from new practices or with better access to the resources
needed to obtain, try and sustain use of an innovation.

A curve showing cumulative percentage of a population adopting an innovation over
time typically has an S-shape (see Figure 1). This shape implies that a successful innovation
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Figure 1. The diffusion process.
Source: Rogers (2003).
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gradually spreads from a few earlier adopters to the larger population. Some innovations
have a rapid rate of adoption (Innovation 1), while others are adopted more slowly (Inno-
vation 3) depending on the perceived characteristics of the innovation and the nature of
the ‘community’ or network of users. Once enough individuals — the ‘critical mass’ — have
adopted an innovation, the further spread of the innovation becomes self-sustaining. Some
innovations may only ever reach and saturate a subset of a larger community or popula-
tion, depending on the extent of its utility for different groups. Regardless of the eventual
extent of the reach of an innovation in the population as a whole, innovations that fail to
attain a critical mass within at least a relevant subset of the population may well die out
and never achieve sustained practice.

Those people who are earlier adopters of an innovation can play a key role as opinion
leaders and change agents. These tend to be motivated and committed individuals who
champion the new practice (sometimes because they seek validation of their own
decision) and in so doing, effectively inform, advise, and convince others to adopt an
innovation (Moulding et al. 1999, Rogers 2003). In their role as ambassadors for new
ideas in their community of professionals, these people tend to accelerate the diffusion
process and so help to determine when the critical mass is reached (Valente and Davis 1999,
Rogers 2003, Berwick 2003).

Knowledge management programs can help to facilitate the diffusion process by pub-
licizing desirable or beneficial characteristics of both the innovation and spreading news
of adopter success. As the innovation decision process unfolds, program activities will
change their approach, from introducing an innovation and its features to a new audience,
describing early results of adoption as they materialize, encouraging emulation of earlier
adopters and addressing barriers to adoption that emerge as the diffusion process
progresses. To get the timing right, it is important to know just where different user groups
stand with regard to the innovation (still at an early stage of learning how to use it? dealing
with difficulties encountered during early attempts to use it? becoming confident users
and champions of the innovation?) and to keep tabs on the overall spread of the innovation
over time. Depending on the diversity of user groups and the capacity of a program to
serve multiple audiences, an information program may implement the strategy of ‘some-
thing for everyone’. Even while focusing on one or two primary user groups, a program
might simultaneously offer a variety of products, services, and implementation activities
tailored to subgroups at different stages of readiness or need, thus capitalizing on audience
diversity and allowing user groups to exercise their own varying demands rather than pro-
viding narrower ‘lowest common denominator’ services and products.

Communication channels

Diffusion of innovations theory defines communication as the process of creating and
sharing information toward the end of mutual understanding. Channels refer to the means
through which information is shared or exchanged (Rogers 2003). Channels are either
mediated (requiring some form of technology to link communicators) or unmediated
(relying on direct interpersonal or face-to-face contact between communicators). Modern
interactive technologies, especially Internet-based technology and software, are notable
for their ability to mimic certain aspects of face-to-face communication over great dis-
tances, creating a virtual interpersonal experience. Thus, successful knowledge manage-
ment programs mobilize multiple channels to combine the reach of media technologies
with the personal tailoring of interpersonal communication. Combinations may range
from mass mailing of print publications to mass dissemination of audiovisual material
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through Web portals to online forums that facilitate networking among remote and highly
dispersed users. The signature advantage of mass communication technologies — reach — is
critical to the rate of diffusion. Mass distribution of high quality information about new
practices can rapidly catalyze the knowledge acquisition stage of the innovation—decision
process, while opportunities for networking can rapidly expand interaction between those
who have already adopted an innovation and those who have not, accelerating opportuni-
ties for observability and learning from experience.

The social system

The final crucial element of the innovation—decision process is the social system itself,
within which information flows (Rogers 2003). A social system is a set of interrelated
units (individuals, organizations, communities, etc.), linked by their communication with
each other and engaged in joint problem solving to accomplish common goals. The social
system has attributes important to the uptake of evidence-based research into practice.
Some of these attributes are physical (e.g. proximity, density of the social system, inter-
connection with other systems), some are structural (e.g. access to the means of communi-
cation, presence of active change agents or champions of new practices, credibility of
available information sources) and some are socio-cultural (e.g. valence (positive or nega-
tive)) and strength of norms related to information seeking, openness to change, degree of
similarity or diversity among members of the social system). Social systems or networks
of highly similar individuals tend to communicate with each other frequently recirculating
the same information within their relatively closed system, and therefore are less likely to
innovate. In contrast, networks whose members are more diverse or have more links to
other networks are more likely to have access to more and different sources of information
and therefore tend to be more innovative.

Considered together and applied to the design, implementation and evaluation of
knowledge management programs, all of the key elements of diffusion of innovations
can have a powerful effect on the uptake of evidence-based research into practice set-
tings. Below we propose a logic model for knowledge management activities and
describe how diffusion of innovations theory can be applied throughout, from program
inputs to outcomes.

A logic model for knowledge management programs2

Logic models play an important role in the design and evaluation of programs by visu-
ally showing how program components logically link to one another to achieve the
desired outcomes (Frankel and Gage 2007). Also, a logic model shows what resources
are required to conduct activities (also referred to as processes) and produce outputs
and what processes and outputs are needed to achieve outcomes at multiple levels
(Cooksy et al. 2001). Logic models are informed by relevant social and behavioral the-
ories such as diffusion of innovations. The logic model here codifies inputs, processes,
outputs (Bertrand and Escudero 2002), initial outcomes, intermediate outcomes, and
intended long-term outcomes (United Way of America 1996). It also maps areas of
importance to those who provide knowledge management products and services (reach,
usefulness, and use) to logic model components. These categories are defined below
(see Figure 2) and then each is discussed further in reference to the second figure (see
Figure 3).
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Overview: Logic model for monitoring and evaluating KM products and services
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Figure 2. Overview of logic model.

Detailed logic model for monitoring and evaluating KM products and services
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Inputs — leveraged to carry out activities

Inputs constitute all resources invested into a project, such as human and financial capital,
equipment, and facilities that enable a program activity to occur (Bertrand and Escudero
2002). Inputs for knowledge management programs can be divided into two main catego-
ries: human resources and institutional resources. Human resources are particularly
important for producing knowledge management products and services. As shown in Fig-
ure 2, knowledge managers, such as writers, research analysts, and librarians, work with
technical experts, researchers, advisory committees, and audience members to create
knowledge management products and services. Web developers, graphic designers, and
printers provide a complementary set of expertise, creating formats that are relevant and
useful. Institutional resources are also a crucial input. They range from financial resources
to management and administration to policy and procedures that influence how know-
ledge management programs can conduct their work.

Processes — undertaken to develop products and services

Processes apply inputs to achieve a specific goal. They refer to how and how well an
activity is carried out (Bertrand and Escudero 2002). Key processes in the development of
knowledge management products and services include: audience members’ needs and
preferences are identified; information is generated, collected, and organized; information
is synthesized, analyzed, and summarized; and information is translated, adapted, and
transformed to suite audience needs. Knowledge management products and services are
designed to facilitate adoption. Publications provide guidance on how evidence-based pro-
gram approaches can be tailored to local contexts. Applying characteristics of a readily
adoptable practice as outlined in diffusion of innovations theory (see Table 2) further sup-
ports use and application of information products and services.

A key process of some information programs is to collaborate to develop and dissemi-
nate technical consensus on a specific topic. This process involves convening technical
experts with the goal of developing guidance that is endorsed and applied by the group
and its partners. Networking approaches offer an opportunity to facilitate collaboration
and information sharing. Finally, information programs develop processes to disseminate
information products and services to audiences using a variety of channels, including
mailing, Internet and CD-ROM.

Outputs — reach audience groups

Outputs are the products or services resulting from processes. These outputs reach audi-
ence members through various and complementary communication channels and formats.
The outputs are information products and services that may range from print and electronic
publications to various types of information services such as searchable online databases.

Audiences are individuals and groups who are the potential adopters of the contents of
knowledge management products or services. Reach measures strategic dissemination
efforts to the audiences outlined in the logic model.

Ideally, outputs correspond to the intended audience’s stage in the innovation—
decision process. Research has shown that earlier adoption results from greater access to
or use of mass and other targeted media that provide information relevant to the behavior
(Valente and Fosados 2006), indicating the importance of external sources of information.
Health professionals with ties beyond their immediate local professional networks — ties
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provided by a Web-based information program, for example — would be more likely to
adopt new practices than their colleagues without such ties. Furthermore, these innovators
should be of particular interest to knowledge management programs because they in turn
may influence the other members of their local network with regard to the innovation.
Thus, identifying, investing in and cultivating the support of early adopters should be one
of the core strategies for knowledge management programs seeking to disseminate evid-
ence-based information and guidance. It is useful to learn through formative research, if
possible, who are the potential early adopters, what their position in their local network is
and how they use information resources, in order to maximize their access to useful types
and formats of information products and services so that they can become enthusiastic users
and champions of new practices.

Outcomes — may relate to knowledge, skills, attitudes, behavior, health condition, or
health status (United Way of America 1996). Outcomes are expected at different levels,
depending on the program. This logic model uses three outcome levels: initial, intermedi-
ate, and intended long-term outcomes.

Initial outcomes — attitudes toward knowledge management outputs

Initial outcomes measure audiences’ attitudes toward publications and services. Audiences
determine usefulness based on their satisfaction with content, presentation, and delivery
mechanisms and the perceived quality of a product or services. Do content, presentation,
and delivery facilitate understanding, adaptation, adoption, or use? Do users feel that
products and services are credible, authoritative, trustworthy, and reputable and thus con-
sidered high quality? Indicators to measure ‘usefulness’ can help to determine if know-
ledge management products and services are produced keeping in mind the five
characteristics of an easily adoptable innovation. That is to say, have they been developed
considering relative advantage, compatibility, complexity, observability, and trialability?
When measurement takes place soon after audiences receive information products or use
services, initial outcomes are comparatively easy to assess.

Intermediate outcomes — use of knowledge management products and services

Intermediate outcomes relate to use or adaptation of information products and services
to inform policy, improve programs, enhance training and education, and promote
research efforts. Improvements yielded from use of information products and services
could include improving quality of care, increasing access to services, supporting the
scale-up of proven approaches, helping to speed the application of research findings to
practice, and contributing to efficiency. Hypothetically, the perceived usefulness of
information products or services, under initial outcomes, influences these intermediate
outcomes.

While most knowledge management programs capture information on usefulness,
many have stopped short of measuring health information and product use — in large part
due to the difficulty in accurately capturing ‘use’ information and/or the difficulty of
defining what constitutes ‘use’. Methods for measuring use are in the early development
stages and at the same time, those producing knowledge management products and services
may have felt that responsibility for the use of their products and services lay in someone
else’s hands — perhaps the hands of those working closer to the point of use (e.g. service
delivery). Today, however, knowledge management programs are encouraged and motivated
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to move further along this continuum to influence application of health products and serv-
ices and capture data to measure its impact.

Intermediate outcomes are more difficult to evaluate than initial outcomes because
users seldom adapt or use information to change the way that they do things (behavior
change) unless there are other sources that add to, confirm, or endorse the knowledge
presented. Such change in practice is usually the result of multiple factors, and, thus, it
is often difficult to attribute change to a specific information product or service. That
said measurement of intermediate outcomes can learn from the evaluation of communi-
cation programs that address the public or health care consumers. Today, many such
programs measure ‘use’ as a simple yes/no answer that may be further contextualized
with qualitative data to create an ‘evidence-based narrative’ (Sullivan et al. 2007). To
further understand and refine measurement of use, knowledge management programs need
to consider measuring a ‘hierarchy of effects’ that has been widely used to measure the
effectiveness of communication programs. This hierarchy of effects relates to the five stages
of the innovation—decision outlined by Rogers (2003, p. 5) and has been further elaborated to
include up to 16 effects (Piotrow et al. 1997, Valente 2002, Rogers 2003).

Intended long-term outcomes — changes in health status

Intended long-term outcomes relate to improvements in health condition or status of the pub-
lic or of health care consumers that may be related to the exposure of health care providers
and allied professionals to health information or products (United Way of America 1996).
Programs develop knowledge management products and services bearing in mind how they
will contribute to intended long-term outcomes such as improvements in the health behavior
and health status of the population. The model includes this level of outcomes to show that
information products and services can contribute to health outcomes. In fact, measuring
intended long-term outcomes generally is not feasible given the high resource investment
required. Furthermore, it would be extremely difficult to attribute such outcomes to the
intended audience’s exposure to specific information products and services, since informa-
tion products and services are just one contributor to health interventions, the impacts of
which are, in turn, subject to numerous internal and environmental influences.

To ensure that data informs program design and implementation, information collected
from needs assessment, monitoring, and evaluation efforts are fed back into inputs, proc-
esses, and outputs, improving the development and provision of information products and
services. Formative research, including needs assessment helps to guide program design by
assessing audience needs and preferences along with other aspects of the environment that
pose barriers and opportunities for knowledge management programs. Monitoring of inputs,
processes, outputs, and initial outcomes help knowledge management programs quantify
what the program has done and who has been reached. Data from monitoring also helps to
identify areas of program strength and weakness and can be used for mid-term adjustments
to program design and implementation. Monitoring can also be used to explain why an
expected change (in use of evidence-based guidelines, for example) did or did not occur.
Evaluation measures changes in intermediate outcomes, such as adoption of evidence-based
practice (see lower edge of graphics in Figure 2 and Figure 3, respectively).

Recommendations for future practice and research

While this logic model based on diffusion of innovations theory fills a gap, knowledge
management program designers, implementers, and evaluators will benefit from further
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testing the logic model and related indicators, better understanding audiences and the role
of their networks, expanding the logic model to address multiple levels, further exploring
relevant theory, and developing stronger needs assessment, monitoring, and evaluation
approaches. Each of these areas is discussed below.

Test the logic model and related indicators

The logic model is this paper forms part of larger work undertaken by members of HIPNet
to improve design and evaluation of health information/knowledge management pro-
grams. This logic model is the cornerstone of the Guide to Monitoring and Evaluating
Health Information Products and Services (Sullivan et al. 2007). The guide also includes
a set of indicators to monitor and evaluate health information programs. Indicators cover
three key areas (reach, usefulness, and use), which map to key components of the logic
model (outputs, initial outcomes, and intermediate outcomes). Moving forward, it will be
important to further test the logic model and related indicators to assess the validity of
these measures and to look for gaps in measurement through the lens of social and behavioral
theory and research.

Better understand intended audiences and the role of their networks

While one of the strengths of the logic model is its comprehensiveness, it could better
address audiences and the role of social networks. A more detailed version of the logic
model could look closer at the specific needs and action focus of each of the intended
audience groups both in terms of their job function (e.g. policy maker, program manager)
and their willingness to innovate, could provide guidance on identifying and leveraging
change agents and opinion leaders, and could explore the role of social networks on the
rate of adoption. For example, diffusion of innovations theory points to sources of influ-
ence on the adoption decision, including information exchange about the innovation
among individuals in a social network (Rogers 2004, Valente and Fosados 2006).

Expand the logic model to account for multiple levels — individual, organization, system

Informed by the diffusion of innovations theory, the logic model proposed here focuses
primarily on two major influences on adoption: 1) the perceived characteristics of innova-
tions and 2) the characteristics of the individuals who may adopt the change. In recent
years diffusion researchers have expanded upon the traditional diffusion model by propos-
ing an equal focus on the environment (e.g. organization and managerial structure within a
system) as another key determinant of rates of adoption (Berwick 2003, De Civita and
Dasgupta 2007). In most instances information programs as chartered today have little
direct influence over the environmental factors. Where applicable — for example, where
there is a well-defined social system in place — incorporating this third theoretical construct
into the logic model could guide knowledge management activities in a more comprehensive
effort to change practice.

Further explore relevant theory

While much of our work draws on diffusion of innovations theory, other theories are also
relevant to designing activities that deliver and promote the use of the latest research find-
ings and program guidance among health professionals. In diffusion of innovations theory,
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changes in knowledge and attitudes are the main factors said to lead to changes in practice.
The theory does not address, however, the role of other personal factors such as self-
efficacy (i.e. confidence in one’s ability to organize and execute actions to achieve desired
goals) and the need to develop the skills needed to undertake the new behavior (Moulding
et al. 1999), although self-efficacy is affected by perceived characteristics of the innovation.
Is it difficult to do? Can I try it without much risk? Therefore, theories that focus on
describing the transition from knowledge to action (in the logic model, from ‘usefulness’
to ‘use’) can help to explore further and describe a crucial step in the research-to-practice
continuum. Other theories offer insight into the opportunities for knowledge management
programs to influence this transition. For example, Fishbein’s Theory of Planned Behavior
explores cognitive or rational processes around decision-making at the individual level
(Fishbein et al. 2000, Montafio and Kasprzyk 2002) focusing specifically on anticipated
consequences of a new behavior and the behavioural and attitudinal norms within one’s
personal networks, while Bandura’s Social Cognitive Theory focuses on social modeling —
learning by observing the actions of others around you and explores interpersonal factors
such as peers, colleagues, and other social relationships and social conditions (Baranowski
et al. 2002). Social cognitive theory identifies perceived self-efficacy as a key predictor of
behavior and recognizes social modeling as the dominant vehicle for disseminating new
ideas, values, and styles of conduct (Bandura 2006). Both theories can complement diffu-
sion of innovations theory and would enhance the current logic model, offering different
ways of predicting or fostering use and adaptation of knowledge management products
and services.

Develop stronger research and evaluation approaches

Developing a standard set of data collection instruments to facilitate needs assessment,
monitoring, and evaluation would ensure that all relevant indicators are measured and
would facilitate consistency across data collection efforts (whether within a particular
knowledge management program or across programs). By standardizing the methods and
types of data collected, researchers will be better able to compare the effects and effective-
ness of different knowledge management program approaches.

Few knowledge management programs put substantial resources into formative
research to systematically understand the intended audience and thus guide program
design. Knowledge of the audience is crucial, however. It plays an important role, not only
by identifying content and format preferences, but also by uncovering norms for seeking
health information and potential barriers to information use. Similarly, many knowledge
management programs collect process evaluation (monitoring) data. Before development
of the Guide, however, no group had developed consensus on a core set of indicators and
consistently applied them. Finally, outcome evaluations (if conducted at all) have relied
largely upon readership surveys using non-probability sampling methods. Today, many
knowledge management programs recognize the need to improve measurement on all
fronts and are motivated to improve evaluation practice. Knowledge management pro-
grams need to use stronger research methods, including probability samples, measure-
ments at multiple points in time, comparisons between groups exposed to knowledge
management products and those not exposed, and multiple sources of data to compare
the consistency of findings. To do so, knowledge management programs need the
resources and expertise required to conduct studies that can better identify and isolate
their effects.
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Conclusion

To design and assess the effectiveness of knowledge management activities, program
planners and evaluators need to be able to identify, define, and measure key program com-
ponents. To that end, we present an original model that shows how knowledge manage-
ment inputs, processes, and outputs logically link to one another to attain outcomes at
multiple levels. We relate key areas for measurement of information programs (reach, use-
fulness, use, and outcomes of use) to these standard logic model components. Drawing on
communication theory (i.e. diffusion of innovations), we discuss how usefulness can
enhance use of evidence-based information and translate into outcomes such as improved
programs and practice.

Because the model covers a wide range of information formats (e.g. journals, job aids,
training courses) and dissemination media (e.g. print, Internet, CD-ROM), it can readily
be tailored to meet specific program needs. One unique aspect of this model is that it
includes audiences, emphasizing the desire to focus and tailor information programs to
meet specific knowledge management needs of specific groups of health practitioners.
Using a logic model such as this, researchers can systematically measure discrete program
components, test links between them, and advance an understanding of how to produce
knowledge management programs that facilitate the application of evidence to health care
practice.

Notes

1. Along with these two major influential factors mentioned above — the perceptions of innova-
tions and the characteristics of the individuals who may adopt the innovation, ‘contextual and
managerial factors within a social system’ constitute the third factor influencing the rate of dif-
fusion of innovations (Berwick 2003). We have not yet attempted to incorporate this variable
into the proposed logic model, however.

2. This section draws from Sullivan et al. (2007).
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