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spread of innovations, the importance of jurisdictions as barriers to diffusion, and
the importance of proximity to the spread of ideas. 22 And diffusion was not only
understood as a one-way process: The American sociologist Pitirim Sorokin saw
diffusion as inherently recursive. More developed countries extract raw materials
from developing countries and sent back finished goods; classical music composers,
for example, absorb ideas from folk tunes into the creation of symphonies.?" Public
health and health care can be interpreted recursively, too: Epidemiologic data about
communities and practice-based research results are "diffused" to researchers who
develop new public health and health care interventions and seek to disseminate
them back to those same practitioner systems and communities."

A landmark event for diffusion science occurred in 1943 with a report on the
diffusion of hybrid seed corn in two Iowa communities." This seminal article set
the paradigm for many hundreds of future diffusion studies by emphasizing indi­
viduals as the locus of decision, adoption as the key dependent variable, a central­
ized innovation change agency that employed change agents , and the importance
of different communication channels for different purp~ses at different times in
the individual innovation-decision process. The Ryan and Gross article propelled
diffusion study to center stage among rural sociologists. It also made the applica­
tion of diffusion concepts a key set of tools in the work of agricultural extension
agents. Rural sociologists were closely wedded to the extension services for funding
and for providing the distribution system by which diffusion study ideas could be
tested. The academics were practice oriented. From 1954 to 1969, key faculty in the
Iowa State University Department of Sociology gave an estimated 600 presenta­
tions about the diffusion process, many to extension service groups. In 1958 alone,
there were 35 publications reporting diffusion data collected in the United Statesby
rural sociologists. Six years later, rural sociology publications about diffusion in less
developed countries reached a peak of 20.25 Diffusion studies by rural sociologists
began to wane in 1969, but by that time scholars in sociology, medical sociology,
education, communication, and public health had begun diffusion research, such as
Coleman, Katz, and Menzel 's classic study of physician's drug-prescribing behavior
as a result of social network ties. 26

Synthesizing the Diffusion Paradigm

The diffusion of innovations paradigm began to synthesize its approaches, central
challenges, and lessons learned beginning in the 1960s . Internationally, an "invisi­
ble college " of rural sociologists had formed based in the American Midwest, drawn
together both by intellectual questions and funding opportunities for research into
a coauthorship, collaborative, and competitive network.F As these questions were
answered by rural sociologists, diffusion research became fashionable to scholarsin
other disciplines and fields who conceptualized somewhat different problems , espe­
cially concerning policymakers as adopters and the conditions of innovation and
spread in complex organizations. Yet diversification did not limit the centrality of "
diffusion scholarship as it importantly related to the growing paradigms of knowI·
edge utilization and technology transfer studies and then to the evidence-based

medicine movement."
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Everett M. Rogers , trained as a rural sociologist at Iowa State University,
defended his dissertation in 1957 after growing up poor on an Iowa farm. 29,30 While
the dissertation was ostensibly about the diffusion of 2-4-D weed spray among
farmers, Rogers's real interest was in drawing generalizations that he believed were
warranted on the basis of commonalities he had discovered by reading diffusion
studies being published in different fields. The authors of the studies were not aware
that other researchers were studying diffusion in fields different from theirs. Rogers
expanded his Chapter 2 literature review into the 1962 seminal book, Diffusion of
Innovations, which synthesized what was known about diffusion in general terms.
His modeling of diffusion as an over-time social process and, at the individual level,
as a series of stages that a person passes through in relation to an innovation would
soon come to be recognized across fields of study as the diffusion-of-innovations
paradigm. Though Rogers" would remain for decades the single most recognizable
name associated with the diffusion of innovations, many other scholars were study­
ing diffusion. And many diffusion scholars took a slightly different approach than
Rogers. Many of these scholars were former students and colleagues of his, their
contributions continue to push the paradigm forward and outward. In particular,
some working in the paradigm took a macrostructural perspective on diffusion,
especially those in population planning, demography, economics, and international
relations. Anthropologists studying the spread of culture and linguists studying the
spread oflanguage also preferred a structural perspective on diffusion, which con­
ceptualized waves of innovations washing over societies. To these structuralists,
the study of diffusion was the study of social change writ large . For them, units of
adoption are countries or cultures.

This macroorientation to diffusion was highly enticing to scholars because of
its deductive and parsimonious potential based in a simple mathematical law of
nature that describes a logistic (S-shaped or exponential) growth curve. Marketing
scientists, epidemiologists, demographers, and political scientists instantly appreci­
ated the predictive potential and eloquence of the population perspective on diffu­
sion.Mathematical modeling formed the basis of this work, most ofwhich continues
today in fields such as family planning apart from more qualitatively informed
microlevel studies of diffusion. 32

So a major part of Rogers's contribution was in persuasively showing how mac­
rolevel processes of system change could be linked to microlevel behavior. These
ideas harkened back to Simmel and Tarde that individuals were influenced by sys­
tem norms, and system structure and rules were the cumulative results ofindividual
actions. Diffusion was one of the very few social theories that persuasively linked
macro- with microlevel phenomena.

11 KNOWLEDGE UTILIZATION AND TECHNOLOGY
TRANSFER

The agricultural extension model, with its basis in the training of social change
concepts to full-t ime staff who were experts in areas such as cherry blight, zebra
mussel eradication, and pine beetle control, was critical to the popularity of the
diffusion-oF-innovations paradigm. It was also important in the genesis of two



64 Ff.i! THEORY AND APPROACHES

closely related bodies of research. Knowledge utilizationhas been a robust paradigm
for 40 yearsj its central problem was not how a new practice came to be voluntarily
adopted by many people, but rather how knowledge in the form of prior results of
a social program (the effectiveness of school busing, or of curbside recycling, or of
business enterprise zones in cities) affected the subsequent decisions of elected repre­
sentatives and policy staffin government. This is another route to social change, one
that relies more on policy action by formal authorities followed by the compulsory
adoptions of others than the traditional diffusion attention to informal influence.
Were ineffective programs phased out by policymakers while effective programs
were replicated and expanded? Did the social and education programs that man­
aged to spread across the American states deserve to spread? The key intellectual
contributor to this paradigm was the education scholar, Carol H. Weiss." Weiss's
studies of policy decision making showed that rational expectations between evi­
dence and program continuation/expansion were not supported by social science
study. And beyond the expectation of a rational outcomes-to-funding relationship,
Weiss and other knowledge utilization researchers of the policy-making process
showed that any direct program evaluation-to-policy decision link was rare; rather,
policy making was inherently political. 34 Many more factors besides evidence of
program effectiveness factored into decision making. 35 When program evidence did
affect subsequent decisions by policymakers, it did so through circuitous cumula­
tive learning by policymakers and staff as they became "enlightened" over time in
terms of general programming lessons. In a gradual, accretionary way, indirect and
partial knowledge diffusion did occur.

From the perspective of knowledge utilization, Blake and Ottoson." maintain
that dissemination is the process of moving information from one source to another
(as from program evaluators to policymakers), and the ultimate purpose of dis­
semination should be utilization by users . When utilization by users is achieved,
information/knowledge has impact. This perspective has evolved with the field of
knowledge utilization studies, through "waves" of research from the empirical stud­
ies in the 1940s by rural sociologists to studies of international development and
fam ily planning in the 1970s, to research in the 1990s about how research could
improve human services in health and education.F'"

Researchers studying technology transfer identified a different problem.
Beginning with Mansfield in the 1960s, scholars such as Leonard-Barton and von
Hippel focused on the firm, especially complex organizations such as multina­
tional corporations that partly by virtue of their size exhibited problems of coor­
dination, knowledge sharing, and even knowing what was going on across its many
divisions let alone having a managerial system for knowing which practices were
more effective than others." Whereas diffusion was about innovations that usually
began with a single source and then spread broadly, technology transfer was one'
to-one or "point-to-point." How can an innovative workflow redes ign or unit-based
team approach to scheduling that produces huge productivity gains in Argentina
be applied to improve the same company's productivity in Canada? What sortsof
adaptation might be necessaryi'" )

41(p.l20
Contrary to the technology transfer label}Dunn}Holzener, and Zaltman

argued that "Knowledge use is transactive. Although one may use the analogyof
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'transfer,' knowledge is never truly marketed, transferred or exchanged. Knowledge
is really negotiated between the parties involved." Similarly, Estabrooks and
colleagues42(p,28) clarify that the Canadian Institutes of Health Research defines
knowledge translation as the "exchange, synthesis and ethically sound application
of knowledge-within a complex system of interactions among researchers and
users," In other words, the notions of transaction, negotiation, interactions, and
synthesis are key to the conceptualization of transfer (and diss emination/diffusion)
of information/knowledge from producers to users. In health research and orga­
nizational technology transfer, one needs to understand what is being transferred,
by whom, to which targets, through what process, and with what outcomes.f So
effectivetransfer has knowledge utilization at its core."

EVIDENCE-BASED MEDICINE AND
EVIDENCE-BASED PUBLIC HEALTH

Literatures about diffusion of innovations, knowledge utilization, and technology
transfer have found new application and expansion in the fields of medicine and pub­
lichealth. Evidence-based medicineis the conscientious, explicit, and judicious use of
current best evidence in making decisions about the care of individual patients. The
practice of evidence-based medicine means integrating individual clinical expertise
with the best available external clinical evidence from systematic research."

Evidence-based medicine is an approach to medical practice that emphasizes the
role of research literature (new information, latest knowledge) usually in the form of
clinicalpractice or medical guidelines (increasinglybased on comparative effectiveness
research) over prior training and clinical experiences such that each becomes an input
in decision making about each particular patient's health. Although evidence-based
medicine has been controversial among some medical professionals'" and somewhat
misunderstood as a movement to displace traditional practices in medicine, advo­
cates" argue for augmentation rather than displacement. Clinical epidemiology, for
example,has become infused with evidence-based knowledge generation, rapid critical
appraisal of evidence, efficient storage and retrieval, and evidence synthesisYWhen all
four components are effectivelypracticed, the quality of patient care increases.

The desire for valid and generalizable evidence to inform decisions also has been
applied to the domain of public health. Brownson and colleagues'" proposed the fol­
lowing attributes as key to defining evidence-based public health: (1) Decisions are
guided by best availablepeer-reviewed evidence and literature from a range ofmethod­
ologies, (2) evidence-based public health approaches systematically make use of data
and information systems, (3) its practice frameworks for program planning come from
theories rooted in behavioral science, (4) the community of users are involved in pro­
cessesofdecision making and assessment, (5) evidence-based public health approaches
carry out sound evaluation of programs, and (6) lessons learned are shared with stake­
holder groups and decision makers. Glasgow and Emmons" additionally emphasize
contextual factors as key in matching practice refinements to local conditions.

During the dissemination of evidence-based practices, we believe that it is useful
to consider the interplay between the technical rationalities of knowledge produc­
ers or change agencies, and users' narrative rationalities, whether those users are
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patients and community members or health care providers and public health pro­
fessionals. Technical rationalities are based on logics that are predictive, instruc­
tive, and technocratic while narrative rationalities are stories of experiences that
are interpretive, contextual, and dynamic.s? Narratives can be illuminating to pro­
gram planners as well as inform ongoing attempts to improve care and public health
practice.v:" New media and emerging technologies can facilitate the access to and
use of both technical rationalities (guideline content) and narrative rationalities
(for example, clinical practitioners' perspectives about how they have implemented
such guidance given the realities of their practices).

NEW (AND NEWER) MEDIA

What are the effects of new information and communication technologies on dis­
semination activities by change agencies, the social diffusion processes that may
result as potential adopters consider an innovation, and how implementation in
organizations unfolds?

Collective knowledge of the diffusion-of-innovations paradigm has given way
to a focus on those paradigmatic concepts that can be operationalized in purposive
tests of how to best disseminate and implement evidence-based health practices,pro- .
grams, and policies. 53 This has long been an objective in trying to spread effective
innovations for improved global health as well as for domestic health care and public
health.54,55 New media, in the ways in which they affect the dissemination of informa­
tion by change agencies, the subsequent diffusion process among targeted adopters,
and the resultant critical stage of implementation of evidence-based practices in orga­
nizations, are iteratively changing how we work and how targeted adopters respond
to change initiatives. D&I researchers and practitioners are well advised to be agile.

The traditional notion of an innovation as predesigned by centralized change
agents is increasingly inaccurate. Increasingly, innovations are malleable and copro­
duced by researchers, practitioners, and those persons who adopt them, whether the
researchers in question have this intention or not. Such a perspective on change
has the advantage of enabling learning from those persons who are best positioned
to make insightful and applicable real-time improvements to an innovation: users
themselves. 56 This shift in emphasis to utilization by users would wed source per­
spectives on change with those of innovation users-as-creators. Utilization properly
involves both the logics of innovation producers and the experiential expertise of
users who are sensitized to issues of context and compatibility.

Technologies can facilitate information access and knowledge creation in the
context of dissemination. In terms of information access, it is clear that informa­
tion technologies and certain new media accelerate our ability to disseminate infor­
mation worldwide.57 Do they also accelerate diffusion (that is, resultant decision
making) among those health care and public health practitioners whom we some­
times try to reach and affect?58 Technologies increase the dissemination of know1­
edge about innovations and expand reach in terms of health promotion,59 disease.
prevention." health compliance, telehealth,61,62and cybermedicine." Technologies
allow easy access to new information and latest knowledge via specialized knowl~
edge management systems (such as medical literature databases) that health car
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providers can use to inform their medical practice}and general knowledge manage­
ment systems (such as public Web -based search engines) to help patients make bet­

ter health-related choices in life. 64

Furthermore, technologies may intensify the diffusion process among connected
adopters whom change agents may target for change." Traditionally and still today,
diffusion is facilitated by mass media and interpersonal networks among people.
In today's wired societies and more specifically in our networked market segments
that are organized by common interests and professions, new media create new
online social communities that are critical to the facilitation of information knowl­
edge dissemination beyond geographically/temporally bound communities of the
past. Technologies intensify the dissemination process by elevating social media
platforms and their amateur broadcasters as well as new networks among people
who do not know each other except through online cornmunities'" to an emerg­
ing position of intermediary, thus giving information/knowledge another push for
dissemination throughout social systems."

In terms of knowledge creation, technologies are enabling new and expanded
professional networks among health care providers and public health profession­
als, leading to interorganizational sharing and cross-fertilization of information
and knowledge about common challenges." New media make coproduction of
knowledge between producers and users easier to achieve because of the low cost
and high speed for feedback and ongoing communication." Technologies support
automatic and cumulative data acquisition (including electronic medical records
in health care organizations and online data mining) for computations and analy­
ses that, in turn, can produce more knowledge. In this way} the use of technologies
demonstrates Sorokin's view that diffusion is inherently recursive. We surmise
that if potential adopters of innovations feel that they have been involved in the
creation of or refinement of an innovation, their adoption and implementation
is more likely. If new media lead to the experience of broader participation in
knowledge creation, then those media will stimulate not only dissemination but
diffusion, too.

We have tried to show the evolution of the diffusion-of-innovations theory, and
how concepts from that paradigm as well as knowledge utilization and technology
transfer research have contributed to the evidence-based medicine and evidence­
based public health emphases in dissemination and implementation. We suggest
that D&I researchers and practitioners will continue to find relevance and applica­
bility in these former research traditions as they seek ways to study and apply new
information and communication technologies to the challenges of dissemination
activity by innovation proponents}diffusion responses by adopters, and then subse­
quent implementation and sustained use.

SUGGESTED READINGS
DearingJW. Evolution of diffusion and dissemination theory. JPublicHealthManagPract.

2008;14(2):99-108.
Dearing describes changes in diffusion of innovations research and suggests applying

what is known aboutdiffusion to design moreeffective dissemination interventions. He also
discusses the needto consider the impact of contextualfactors on implementationefforts.
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Estabrooks C) Derksen L)Winther C) et al. The intellectual structure and substance of the
knowledge utilization field: A longitudinal author co-citation analysis ) 1945 to 2004.
Implement Sci. 2008 j3(1):49.

This article is a bibliographic analysisof the knowledge utilization field betweenWorld
War II and thepresentand how it has evolved in that time. Theauthorscitethe emergence of
evidence-based medicineduringthis timeperiod, a majoradvancewith significantinfluences
on modelsof evidence-based practicein otherfields, includingpublic health.

Green LW) Ottoson JM, Garcia C) Hiatt RA. Diffusion theory and knowledge dis­
semination) utilization) and integration in public health. Annu Rev Public Health.
2009j30:151-174.

Green et al. provide a rigorous reviewof the public health implicationsof diffusion, dis­
semination,and implementation to improve public health practice and guide the design
of future research. The article suggests a decentralized approach to dissemination and
implementation, as wellas ways diffusionmay becombinedwith other theories.

Rogers EM. Diffusion of innovations.5th ed. New York: Free Press, 2003.
Rogers'sclassic text onhow newideas, beliefs, practicesand technologies diffuseovertime

through various communication channelsand networks. Because many new ideas involve
taking a risk, people seek out others whom they know and trust for advice. Propositions
about ageneralizedprocess of diffusion areincluded.

SELECTED WEB SITES
www.research-practice.org.This site lists hundreds of recent publications in dissemina­

tion and implementation) and catalogues a variety of tools that can help practitioners
and researchers with the challenges of dissemination in order to elicit diffusion .
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