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Abstract

Timely implementation of principles of evidence-based public health
(EBPH) is critical for bridging the gap between discovery of new knowl-
edge and its application. Public health organizations need sufficient capacity
(the availability of resources, structures, and workforce to plan, deliver, and
evaluate the preventive dose of an evidence-based intervention) to move sci-
ence to practice. We review principles of EBPH, the importance of capacity
building to advance evidence-based approaches, promising approaches for
capacity building, and future areas for research and practice. Although there
is general agreement among practitioners and scientists on the importance
of EBPH, there is less clarity on the definition of evidence, how to find it, and
how, when, and where to use it. Capacity for EBPH is needed among both
individuals and organizations. Capacity can be strengthened via training, use
of tools, technical assistance, assessment and feedback, peer networking, and
incentives. Modest investments in EBPH capacity building will foster more
effective public health practice.
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Evidence without capacity is an empty shell.
—Mohan Singh

INTRODUCTION

The gap between discovery of new research findings and their application in public health and pol-
icy settings is extensive in time lapse, completeness, and fidelity (86, 100). Timely implementation
of evidence-based interventions (EBIs) is critical to bridge this chasm and to improve population
health (71). A vast array of EBIs is now available in systematic reviews such as the Guide to Commu-
nity Preventive Services (known as the Community Guide; https://www.thecommunityguide.org/).
Systematic reviews summarize large bodies of research and provide decision makers (practition-
ers, policy makers) a useful array of EBIs from which to prioritize resources and plan programs
(17, 63). Yet multiple lines of inquiry show that EBIs are not being disseminated or implemented
effectively (86). In two surveys of US public health departments, an estimated 58–64% of pro-
grams and policies were reported as evidence-based (55, 67). Participants in a European public
health training program reported that 56% of programs were evidence-based (67). These findings
compare closely across these regions (North America, Europe) and with studies of the use of EBIs
in clinical settings (122, 134) (see the sidebar titled Terms and Definitions for more description
of key terms used throughout this article).

TERMS AND DEFINITIONS

Administrative evidence-based practices: agency (health department)- and work unit–level structures and activ-
ities that are positively associated with performance measures (e.g., achieving core public health functions, carrying
out evidence-based interventions)
Capacity: the availability of resources, structures, and workforce to deliver the preventive dose of an evidence-based
intervention
Capacity building: activities (e.g., training, technical assistance) that build durable resources and enable the recip-
ient setting or community to deliver an evidence-based intervention
Dissemination: an active approach of spreading evidence-based interventions to the target audience via determined
channels using planned strategies
Evidence-based intervention: public health practices and policies that have been shown to be effective based on
evaluation research. Often, lists of evidence-based interventions are identified through systematic reviews, but they
sometimes need adaptation to unique or varied settings, populations, or circumstances
Evidence-based public health (or evidence-based decision making): defined by several key characteristics that
include making decisions based on evidence-based interventions; using data and information systems systematically;
applying program planning frameworks; engaging the community in assessment and decision making; conducting
sound evaluation; and disseminating what is learned to key stakeholders and decision makers
Evidence-informed decision making: the process of distilling and disseminating the best available evidence from
research, context, and experience (political, organizational) and using that evidence to inform and improve public
health practice and policy. The term “evidence-informed public health” is often used in Australia and Canada
External validity: the degree to which findings from a study or set of studies can be generalized to and relevant for
populations, settings, and times other than those in which the original studies were conducted
Practice-based evidence: the process of deriving or determining the effectiveness and implementation of evidence-
based interventions from evaluation in real-world practice experience rather than or in addition to highly controlled
research studies
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Investigating these gaps leads to several key findings: (a) Practitioners underuse EBIs (90, 91);
(b) passive approaches for disseminating EBIs are largely ineffective because dissemination does
not happen spontaneously (15, 120); (c) stakeholder involvement in the research or evaluation
process (so-called practice-based evidence that responds to the pull of practitioners) is likely to
enhance dissemination (79, 80, 84, 87, 96, 98, 177); (d ) theory and planning frameworks are useful
to guide the uptake of EBIs (170); and (e) capacity-building approaches in health-related set-
tings (public health, medical care, policy) should be time-efficient; consistent with organizational
climate, culture, and resources; and aligned with the needs and skills of staff members (21, 118).

Putting evidence to use in public health or other settings requires sufficient capacity (i.e., the
availability of resources, structures, and workforce to recognize and deliver the preventive dose
of an EBI) (92, 179) and the adaptation of highly controlled research-based practices to fit the
varied circumstances and populations in which they would be applied. Capacity is a determinant
of performance; that is, greater capacity is linked with higher public health impact (21, 137, 159).
Conceptually, capacity is the ability of a public health agency to provide or perform essential
public health services. It requires skills in evaluating the quality (strength), quantity (weight), and
applicability of evidence. Capacity building for EBPH is essential at all levels of public health, from
national or international standards to agency-level practices. Yet how capacity is operationalized,
built, and maintained is less straightforward, and relatively little is known about how to tailor
capacity-building approaches to practitioners’ needs (119).

Capacity-building efforts are often aimed at improving the use of scientific evidence in day-
to-day public health practice [so called evidence-based public health (EBPH) (21) or evidence-
informed public health (5, 40, 83)]. Much of the early research on EBPH focused on barriers
to the uptake of EBIs. Studies have focused on public health practitioners’ personal (e.g., lack
of skills) and organizational challenges (e.g., lack of incentives or resources) in utilizing EBIs.
There is a strong correlation between the perception of organizational leadership or priority for
evidence-based practices and use of research to inform program adoption and implementation
among practitioners (22, 50, 101).

The overarching purposes of this review are to aid practitioners in building organizational-
level capacity and to assist researchers conducting participatory research in identifying gaps in
the literature in need of inquiry. Our review contains four major sections, which describe (a) the
historical evolution and key principles of EBPH; (b) the importance of capacity building for EBPH;
(c) promising approaches for capacity building; and (d ) future issues for research and practice.

WHY EVIDENCE-BASED PUBLIC HEALTH MATTERS

Numerous reviews from teams on multiple continents have described the importance and core
elements of EBPH (4, 21, 27, 36, 108, 110, 124, 127, 144). Many of the principles of EBPH
have their historical precedents in the seminal work of Archie Cochrane, who noted in the early
1970s that many medical treatments lacked scientific effectiveness (41). The philosophical origins
of evidence-based medicine extend as far back as nineteenth-century Paris (156), whereas a more
formal doctrine and set of highly structured processes were described in the 1990s (61, 156). The
basic tenet of evidence-based medicine is to de-emphasize unsystematic clinical experience and
place greater emphasis on evidence from clinical research, especially randomized controlled trials.
This approach requires new skills, such as efficient literature searching and an understanding of
types and quality of evidence in evaluating the clinical literature (89). Even though the formal
terminology of evidence-based medicine is relatively recent, its concepts are embedded in earlier
efforts such as the Canadian Task Force for the Periodic Health Examination (34) and the Guide to
Clinical Preventive Services (174).
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Building on concepts of evidence-based medicine, formal discourse on the nature and scope
of EBPH originated about two decades ago. In 1997, Jenicek (107) defined EBPH as the “consci-
entious, explicit, and judicious use of current best evidence in making decisions about the care of
communities and populations in the domain of health protection, disease prevention, health main-
tenance and improvement (health promotion)” (p. 190). The emphasis was less on randomized
controlled trial evidence because public health made such research less feasible in many settings
or conditions. Though widely and variously taught in schools of public health as an implicit step
in planning public health programs and policy in earlier years, in 1999, scholars and practitioners
in Australia (72) and the United States (28) elaborated further on the concept of EBPH. Glasziou
and Longbottom (72) posed a series of questions to enhance uptake of EBPH (e.g., “Does this
intervention help alleviate this problem?”) and identified 14 sources of high-quality evidence.
Brownson and colleagues (21, 28) described a multistage process by which practitioners can take
a more evidence-based approach to decision making. Rychetnik and colleagues (155) summarized
many key concepts in a glossary for EBPH. Across this body of literature, there is a consensus
that evidence-based decision making requires not only scientific evidence, but also consideration
of values, resources, and context (21, 140, 155, 157).

It is important to maintain both a practitioner-oriented and a stakeholder-oriented focus in
concepts of EBPH. The concise definition proposed by Kohatsu (115) puts a stronger focus
on participatory decision making: “[E]vidence-based public health is the process of integrating
science-based interventions with community preferences to improve the health of populations”
(p. 419). Particularly in Canada and Australia, the term evidence-informed decision making is
commonly used (5, 184), in part, to emphasize that public health decisions are based on research but
also require consideration of political and organizational factors (176). In a similar vein, Green (79,
80) has argued that we need to focus not only on evidence-based practice but also on practice-based
evidence. In the Community Guide, an estimated 54% of studies reviewed were practice-based,
which was defined mainly by whether participants were allocated to intervention and comparison
conditions in their natural settings. Most of the practice-based studies occurred in community
settings (175). To achieve a stronger practice orientation, besides more consistent evaluation of
programs, we need research that responds better to practitioners’ needs and circumstances (e.g.,
practice-based research networks) (80), funding mechanisms that evaluate natural experiments
(26), and reliance on so-called “tacit knowledge” or “colloquial evidence” (pragmatic information
based on direct experience and action in practice) (116, 162). Among practitioners, the general
concepts and importance of EBPH are well accepted; there is less clarity on the definition of
evidence, how to find it, how to use it (8), and how to weight the variations among types or sources
of evidence, recognizing that decisions should be based not just on the strength of evidence, but
also on the weight of evidence (83). These observations highlight the need for clarity in the criteria
for sufficient and appropriate evidence to catalyze action as well as capacity-building activities for
both those sponsoring the intervention and the target organizations and populations.

The Need to Understand When Evidence Is Sufficient for Action

An ongoing challenge for public health practitioners involves determining when scientific evidence
is sufficient for action, and when it is appropriate for some settings or problems or populations,
whether it is sufficient for the ones at hand. Many of the key considerations are discussed in detail
elsewhere (21, 65, 78). Advances in public health research are generally incremental, suggesting
the need for intervention as a body of literature accumulates and single studies are not definitive.
When evaluating a body of literature and determining a course of action, an excellent starting
point for EBIs is a systematic review (e.g., the Community Guide, Cochrane reviews). Every public
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health team should have a staff member with the skills to evaluate the quality and quantity of
evidence along with the ability to translate this assessment into options for intervention in the
particular problem, setting, population, and circumstances faced.

The Key Role of EBPH in Accreditation and Certification Efforts

A national voluntary accreditation program for public health agencies in the United States, estab-
lished in 2007 through the Public Health Accreditation Board (PHAB), has direct and indirect
effects on EBPH (14). The accreditation process intersects with EBPH on at least three levels.
First, the prerequisites for accreditation—a community health assessment, a community health
improvement plan, and an agency strategic plan—are key elements of EBPH (21). Second, the
process is based on the assertion that if a public health agency meets certain standards and mea-
sures, then quality and performance (i.e., EBPH) will be enhanced. Third, domain 10 of the PHAB
process states, “Identify and use the best available evidence for making informed public health
practice decisions” (150, p. 219). Successfully accomplishing the standards and measures under
domain 10 involves using EBIs from such sources as the Community Guide, having access to re-
search expertise, and disseminating the data and implications of research to appropriate audiences.
Similarly, certification of practitioners, such as the examinations for Certified Health Education
Specialists and for public health practitioners have built-in test questions on EBIs. In addition, the
rapid growth in number of schools and programs in public health puts growing pressure on them
to hire faculty without experience in public health, leading to calls encouraging, if not requiring,
faculty to have periodic rotations in practice or policy settings (33, 81, 82).

Understanding the Disconnect Between Evidence Generators
and Evidence Users

For public health practitioners to apply the latest scientific evidence, they need to be connected
all along the research production-to-application pipeline and not just to the end of it (8, 80).
Research-based evidence serves many public health functions, including assuring the public and
policy makers of the scientific grounding of advice, selection of EBIs, needs assessment, evaluation,
and grant writing (101). Several factors are likely to affect the use of research evidence and practice-
based research, including its perceived importance, accessibility of the latest research, and methods
of obtaining or receiving and challenging the latest evidence for its applicability in a given setting
and population. Although multiple studies show that public health practitioners value evidence-
based decision making, access to the latest research information is sometimes limited. For example,
Harris and colleagues (94) found that only 46% of state public health practitioners use journals
in their day-to-day work and that lack of access is a major barrier to journal use. Journal access
is a particular barrier for those without university library privileges. Open access publishing and
online summaries of research reviews are obvious solutions to this limitation, and more journals
are offering and moving toward open access, including the Annual Review of Public Health.

Perhaps the biggest challenge lies in the disconnect between how researchers disseminate their
findings and how practitioners learn about the latest evidence (Table 1). Academic journals and
conferences are by far the most common methods by which researchers disseminate their work
(18, 135); however, among local and state public health practitioners in the United States, webinars
and workshops are the most frequently selected methods by which to learn about research (64,
101). In qualitative research in Ontario, Dobbins and colleagues (51) found that public health
decision makers value systematic reviews, short summaries of research, and clear statements of
implications for practice.
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Table 1 Preferred methods for disseminating or learning about the latest research-based evidence, United States

Method
Researchers
%a (rank)b

Local practitioners
%a (rank)c

Local practitioners
%a (rank)d

State practitioners
%a (rank)e

Academic journals 100 (1) 35 (3) 33 (4) 50 (2)

Academic conferences 92.5 (2) 24 (5) 22 (5) 17.5 (6)

Reports to funders 68 (3) 0 0 0

Press releases 62 (4) 0 12.5 (7) 0

Seminars or workshops 61 (5) 50 (1) 53 (1) 59 (1)

Face-to-face meetings with stakeholders 53 (6) 15 (7) 11 (6) 15 (7)

Media interviews 51 (7) 0 1 (9) 0

Policy briefs 26 (8) 24 (5) 17 (6) 30 (4)

Email alerts 22 (9) 46 (2) 34 (3) 40 (3)

Professional associations Not applicable 30 (4) 48 (2) 24.5 (5)

aThe percentage is determined for any method ranked as one of the top three choices.
bBased on a study of US public health researchers (n = 266) (18, 135).
cBased on a study of US local public health department employees (n = 147) (101).
dBased on a study of US local public health department employees (n = 849) (64).
eBased on a study of US state public health department employees (n = 596) (101).

WHY CAPACITY BUILDING MATTERS

While capacity building is recognized as a core activity for furthering EBPH (104), it is also
recognized that capacity building is multifaceted and is often a difficult concept to define [e.g.,
more than 80 distinct characteristics of capacity building have been identified (163)] (73, 118).
Capacity building is often described more precisely within the business and management literature
than in the health literature (73). Across diverse disciplines, capacity building involves intentional,
coordinated, and mission-driven efforts aimed at strengthening the activities, management, and
governance of agencies to improve their performance and impact (43, 73). In public health, capacity
building can be broad, crossing programmatic (or organizational) silos, or can be specific to a
particular topic area such as cancer prevention (136), nutrition (169), maternal and child health
(46), and HIV prevention (48) or to the professional specializations in performing their tasks
identified by certification or licensing requirements (148).

Capacity for Evidence-Based Public Health

Capacity for EBPH is needed among individuals and among work units and whole organizations
(112). These multiple groups should benefit from having reciprocal relationships, i.e., individuals
shape organizations and organizations support the development of individuals (Figure 1) (140).
Success in achieving evidence-based decision making is achieved both by building the skills and
competencies of individuals (e.g., capacity to carry out a program evaluation) (21, 23, 128) and by
taking actions in multiple levels of organizations (e.g., achieving a climate and culture that supports
innovation, recording and providing feedback on performance, making rewards for performance
public). Capacity alone is a necessary but insufficient prerequisite for improving population health;
sustained change in public health is driven by many additional factors, including selection of EBIs,
the policy and political environments, funding, and public support for improvements in population
health (125, 166). Recent data from US state health departments suggest that individual-level
capacity may be easier to change than organizational-level capacity (19).
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Figure 1
The interrelationships between individuals and organizations in supporting evidence-based decision making.
Figure adapted with permission from Muir Gray (140).

Theory to Guide Capacity Building

Evidence from a variety of fields, including public health, has found that interventions that use
health behavior theories are more effective than are those that lack a basis in theory because a
theory-based model can provide a way to guide the search for evidence on interventions and
processes needed to change intermediate variables (such as behavior) leading to the long-term
health outcome (68, 79, 138). A theory is a set of interrelated concepts, definitions, and propositions
that present a systematic view of events by specifying relations among variables in order to explain
and predict events (69) and to impute potential interventions for which evidence can be sought
(86).

There are few reviews of theories that are specific to capacity building among public health
practitioners. In perhaps the most exhaustive summary, Leeman and colleagues (119) used an itera-
tive process to review 24 capacity-building theories for their salient variations (i.e., how complexity
and uncertainty influence the uptake of EBIs). Several practice contexts are particularly important
across the theories for capacity building. First, the practice-setting, decision-making structures
(hierarchy, climate, and culture) influence EBI adoption. Second, an organization’s capacity to
innovate is crucial in EBI uptake and is related to strong leadership, a learning environment, and a
track record with innovation. These characteristics help us inform the How of capacity building,
described later in this review.

Lessons from Community-Level Efforts

Although the focus of this review is primarily on settings at the organizational (agency) level, a
considerable literature exists on capacity building in community settings. This literature has cov-
ered numerous aspects, including the core domains for defining community capacity (e.g., par-
ticipation and leadership, social capital, community values) (74, 85, 163); methods of measuring
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community capacity (121); participatory evaluation in community settings (32, 35); and coali-
tion building as a means to enhance community capacity (76). Several elements and challenges
from these community-based studies inform our review of capacity in public health practice:
(a) Capacity building is informed by the broader concepts from community development; (b) with
lack of agreement on the core concepts underlying community capacity building, measurement
is lacking; and (c) building and cultivating leadership are among the most important aspects of
capacity.

Barriers to Capacity Building

The gap between research and practice underscores the need to understand the barriers to uptake
of EBIs (119). Several studies have reported practitioners’ personal and institutional barriers to
utilizing EBIs. Lack of time, inadequate funding, inability to analyze and interpret evidence,
and absence of cultural and managerial support are among the most commonly cited barriers
(50, 52, 55, 103, 114, 132). In a national survey of public health practitioners in the United
States, absence of incentives within the organization was the largest barrier to evidence-based
decision making (103), including the inevitable disincentive of time required for locating and
studying evidence sources, which delays the launch of programs or services. Other studies have
found a strong correlation between the perception of institutional priority and the expectation of
documentation for evidence-based practices and actual use of research to inform program adoption
and implementation (22, 50). Therefore, it is important to recognize that uptake of EBIs is not
likely to succeed in an environment that is not explicitly supportive of innovation or is protective
of the status quo (161). At an individual level, US practitioners who lacked skills to develop
EBIs were likely to have had a lower level of education, suggesting that some personal barriers
are modifiable through training (103). To overcome barriers, capacity-building approaches need
to involve the target population (practitioners) in development of training and evidence-based
approaches and take into account numerous contextual variables (e.g., resources, incentives, values)
(70, 119).

Complex, Multilevel Challenges

Systems thinking is needed to address our most vexing public health issues (49, 79, 164). The need
for systems approaches is grounded in the knowledge that public health problems (e.g., violence,
mental illness, substance abuse, infectious and chronic diseases) have complex upstream causes
that are multilevel, interrelated, and closely linked with social determinants (a group of highly
interrelated social and economic factors that create inequities in income, education, housing, and
employment). Solutions are often policy dependent because policies have the largest impact on
population health outcomes (62). However, adherence to a strict hierarchy of study designs may
reinforce an inverse evidence law by which interventions most likely to influence whole popula-
tions (e.g., policy or systems change) are least valued in an evidence hierarchy that emphasizes
randomized designs (77, 83, 109, 141, 142).

New skills are often needed to identify and implement EBIs that are multilevel and policy
oriented and take into account a complex set of system-level factors. Studies in cancer control show
that public health practitioners are less equipped to address systems-level interventions than are
client-oriented EBIs (60). The capacities and skills needed among practitioners for implementing
complex interventions cut across and go beyond traditional specializations of public health training
(e.g., epidemiology, environmental health, health education) to other areas, including systems
thinking, new methods of communication, and policy analysis.
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PROMISING APPROACHES FOR BUILDING CAPACITY

On the basis of the current literature, we describe the core components of capacity-building efforts
and how these elements can be operationalized.

The What of Capacity Building

Capacity-building efforts have many components. One set of targets involves broader, macrolevel
determinants (20). Many of these macrolevel determinants of performance are less modifiable,
closely connect to policy or governance, and may take years to change (e.g., may be connected to
a political party in power or a funding mechanism for public health agencies).

For this review, we focus on microlevel determinants of capacity. Some have called these admin-
istrative evidence-based practices (A-EBPs), which are agency-level (health department) and work
unit–level structures and activities that are positively associated with performance measures (e.g.,
achieving core public health functions, carrying out EBIs) (20). Evidence-based interventions are
often the objects of capacity-building activities. These are interventions with proven efficacy and
effectiveness and, defined broadly, may include programs, practices, processes, policies, and guide-
lines (152). These often involve complex interventions (e.g., multilevel interventions) whereby the
core intervention components and their relationships involve multiple settings, audiences, and ap-
proaches (88, 97).

Across several reviews, core elements (domains) of A-EBPs appear to be particularly important:
(a) leadership, (b) organizational climate and culture, (c) partnerships, (d ) workforce development,
and (e) financial processes (Table 2). These domains, described in detail below, are particularly
useful targets for quality improvement efforts because they are modifiable in a shorter time frame
than are the macrolevel determinants (12, 20, 54, 57).

Leadership is the most common element across all reviews because it is essential in promoting
adoption of EBPH as a core part of public health practice (13, 29, 186). Recent research shows
a number of actions from leaders in public health agencies that may increase the use of scientific
information in decision making (101). These actions include direct supervisor expectations for
EBPH use and performance evaluation based partially on EBPH principles (101).

The climate and culture within an agency are associated with employee attitudes, motivation,
and performance (2). On the basis of reviews from the fields of organizational behavior, imple-
mentation science, public administration, and public health, high-performing agencies require the
creation of an organizational environment conducive to EBPH and implementation of innovations
(3). Climate is how employees rate perceptions of the extent to which their use of a specific inno-
vation (e.g., an EBI) is rewarded, supported, and expected within an organization (113). Culture
is what makes that organization unique among all others (e.g., productive relationships between
leaders and subordinates) (1). Activities to support EBPH in organizations include ready access
to high-quality information, employee perception that management supports innovation, and
management teams that encourage communication and collaboration.

The domain on partnerships builds in part on extensive literature in participatory research
(35). It also acknowledges that much of the progress in public health requires local actions with
partners outside the health sector (e.g., schools, social services, urban planners, law enforcement).
Activities to build and maintain partnerships include aligning mission and vision statements and
colearning with partners.

A commitment to workforce development is an essential element of capacity building in public
health practice (11, 58). One of the core domains for accreditation of public health agencies covers
the need for a competent workforce (150). To achieve high levels of competency, numerous actions
are warranted, including training in quality improvement and EBPH, access to ongoing technical
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Table 2 Modifiable administrative evidence-based practice applications

Capacity-building
domain Core elements Sample activities to build capacity

Time frame for
modificationa

Leadership Skills and background of
leaders

Values and expectations of
leaders

Participatory decision
making

Training (e.g., leadership/management and employee
training in EBPH)

Peer networking (e.g., leaders and middle managers seek
and incorporate employee input)

Short to medium

Organizational
climate and
culture

Support for innovation
Learning orientation
Access and free flow of
information

Tools (e.g., 360◦ employee performance reviews geared
toward evidence-based practices; access to high-quality
information)

Assessment and feedback (e.g., employees perceive that
management supports innovation, direct supervisor
expects EBPH use, performance evaluation is based
partially on EBPH principles).

Incentives (e.g., recognition for using EBPH principles)

Short

Partnerships Interorganizational
relationships

Vision and mission of
partnerships

Peer networking (e.g., build and/or enhance partnerships
with schools, hospitals, community organizations,
social services, private businesses, universities, law
enforcement; communities of practice)

Medium

Workforce
development

Employee on-the-job
training

Access to technical
assistance

Training (e.g., in-service training in quality
improvement or evidence-based decision making,
skills-based training in organization and systems
change, training aligned with essential services and
usual job responsibilities)

Technical assistance (e.g., access and use of knowledge
brokersb)

Assessment and feedback (e.g., use of process
improvement activities including accreditation,
performance assessment)

Short

Financial
processes

Allocation and
expenditure of resources

Tools (e.g., outcomes-based contracting)
Incentives (e.g., contracts to incentivize the use of EBPH
principles)

Medium

Abbreviations: EBPH, evidence-based public health.
aTime frame definitions: short = less than 1 year; medium = 1–3 years.
bA knowledge broker is defined as a masters-trained individual available for technical assistance (173).

assistance [e.g., knowledge brokers (173)], and the promotion of process improvement activities
(e.g., accreditation) that build the workforce.

Finally, financial processes are critical for progress in public health. When public health agen-
cies spend more per capita, measureable improvements are shown, particularly in lower-resource
communities (133). Yet in the current funding environment, public health is often a zero- (or
shrinking) sum game—a loss of funding results in a loss in population benefit (181). Policy
interventions are often useful in a limited-resource environment insofar as they have significant
impact without high cost. Processes in the financial domain may include reliance on diverse
funding sources or outcomes-based contracting.

Several factors, both at individual and organizational levels, appear to influence the use of A-
EBPs at the local level. Among the five A-EBP domains, local health departments in the United
States generally scored lowest for organizational climate and culture (mean for the domain = 50%)
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and highest for partnerships (mean for the domain = 77%) (29). Two national studies have shown
that A-EBPs are far less likely to be used by local health departments with jurisdictions of less than
25,000 persons (3–4 times less likely to apply A-EBPs than health departments with jurisdictions
of 500,000 persons or more) (29, 59). This lack of engagement by smaller jurisdictions highlights
the challenges encountered by rural health departments, which often face a double disparity (i.e.,
higher rates of risk factors coupled with limited capacity) (95).

The How of Capacity Building

More challenging and less grounded in the scientific literature than the What of capacity building
is the How of capacity building (118, 119, 146). In determining the optimal approaches for capacity
building, one must understand the push–pull process, in which the potential adopter of an EBI
must be receptive to a wide array of choices (pull), and, at the same time, there must be a systematic
effort provided to the adopter to enhance the implementation of the EBI (push) (45, 85, 118, 143).
The mismatch between push and pull is illustrated in Table 1. Too often, capacity-building efforts
have been built around pushing out research-based evidence without accounting for the pull of
practitioners, policy makers, or community members or accounting for key contextual variables
(e.g., resources, needs, culture, capacity) (78, 80).

In responding to the demand from communities for more help from universities and agencies in
their communities in their public health problem-solving efforts, the pull of the stakeholders seek-
ing EBIs will compete to some extent with the push of the universities or funders for particular EBIs
that they deem most appropriate (85). This struggle was illustrated in the early period of the AIDS
epidemic when the pull of activists was far ahead of the push of researchers and government agen-
cies (66). Reconciling these conflicting perceptions of needs and appropriate solutions can become
a source of training and experience for the public health agency or university providing technical
assistance to community groups thereby strengthening their capacity to meet other community
groups’ needs more effectively with contextually appropriate EBIs. This engagement is even more
so if the partnership involves evaluation of the interventions to produce practice-based evidence.

Building on several reviews [particularly those from Leeman and colleagues (118, 119)] (20,
44, 48, 117), we describe six approaches for capacity building that show evidence of effectiveness
in building capacity for EBPH [particularly supporting adoption and implementation of EBIs
(118)] (see examples in Table 2). Some scholars label these approaches broadly as knowledge
translation strategies (117); others focus on aspects of the EBPH process, such as reinvention,
adaptation, and integration (86). Training involves organized education or skill-building sessions
for a group of practitioners (e.g., in-service training). On the push side, the largest number of
studies have evaluated the impact of various training programs for EBPH (Table 3) (52, 118,
166). Many of these programs show evidence of effectiveness (e.g., increased capacity, improved
skills, development of new partnerships). However, many of the evaluations of these training
programs are posttest only and lack comparison groups. Training on EBPH for public health
professionals should employ principles of adult learning (e.g., respect and build on previous ex-
perience, actively involve the audience in learning) (31). The reach of these training programs
can be increased by employing a train-the-trainer approach (182). Tools are media or technol-
ogy resources used in planning, implementing, and evaluating EBPH-related activities (105). For
example, the Public Health Foundation has assembled a series of online tools for improving per-
formance (http://www.phf.org/resourcestools/Pages/default.aspx). Scholars in public health
services and systems research have developed an online tool for assessing agency progress in achiev-
ing A-EBPs (151). Technical assistance is the provision of interactive, individualized education
and skill building, which often seeks to solve a specific problem. For example, knowledge brokers
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(generally masters-level individuals providing one-on-one technical assistance) show evidence of
effectiveness for organizations that perceive their setting to place little value on EBPH (1). As-
sessment and feedback involves providing data-based feedback on EBPH-related performance
[e.g., evaluation of performance based on EBPH use (101)]. On the pull side, peer networking in-
volves bringing practitioners together to learn from each other via in-person or distance methods.
Networking is sometimes achieved through communities of practice that support EBPH, which
show promise in the use of analytic tools (10). Incentives are financial compensation and in-kind
resources to incentivize progress or build capacity in EBPH. For example, in the largest local
public health agency in Canada, leaders used criteria-based resource allocation to shift funds from
lower-priority to higher-priority areas (75).

CHALLENGES AND OPPORTUNITIES FOR RESEARCH
AND PRACTICE

This section briefly describes a set of challenges in public health that take into account issues
raised in this review, current priorities in public health, the body of available evidence, how the
evidence is applied across various settings, and broader macrolevel changes (30, 58). While these
examples are not exhaustive, they illustrate the vast array of capacity-related issues faced by public
health practitioners currently and in the coming years as well as areas for practice-based research.

Recognize that Leadership Matters

As noted previously in this review, leadership is essential to promote adoption of EBPH principles
as a core part of public health practice. This component includes an expectation that decisions will
(a) be made on the basis of the best science (use of EBIs), (b) fit the needs of the target population,
(c) be realistic given the resources available, and (d ) plan for evaluation early in the life cycle of a
program or policy. In some cases, additional funding may be required, but in many circumstances
not having the will (rather than the dollars) to change is the major impediment. Recent practice-
based research shows at least three actions from leaders in public health agencies that may increase
the use of scientific information in decision making. These include participatory decision making,
accessing and sharing information widely, and encouragement to use EBPH (36, 93, 101).

Measure the Important Variables

A public health adage is “what gets measured, gets done” (172). Successful progress in capacity
building will require the development of practical measures of outcomes that are both reliable and
valid yet are brief enough to be used by busy public health practitioners. One of the greatest needs
among public health practitioners involves learning how to better assess organizational capacity
(60). Most existing measures focus on ultimate outcomes, such as changes in health status. Previous
reviews have shown that most existing measures of capacity have not been adequately tested for
reliability and predictive validity (37, 56, 178). There are, however, examples of practical tools for
tracking organizational capacity in the United States (154) and in developing regions (16). It is
feasible for a mid-sized local health department to use these tools to measure A-EBPs and take
action on the basis of this assessment (93).

Agree On Capacity Standards

The National Academy of Medicine (formerly the Institute of Medicine) has called for a minimum
set of services that no health department should be without (42). These cover both foundational
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capabilities (e.g., policy development capacity, quality improvement) and basic programs (e.g.,
mainly categorical programs: maternal and child health promotion, communicable disease con-
trol, chronic disease prevention). The A-EBPs fit most closely with the foundational capabilities
and provide baseline data and a reliable method for measuring administrative and management
capacity.

Embrace Policy and Complexity

Complex, multilevel, policy-focused, and policy-supported interventions are often the most ef-
fective in improving population health indicators (39, 62). To achieve progress by furthering
evidence-based policy, researchers need to use the best available evidence and expand the role of
researchers and practitioners to communicate evidence packaged appropriately for various policy
audiences (policy makers and advocacy groups). New skills are needed to embrace more fully
complexity, such as systems thinking for practice and systems methods for research (e.g., agent
based modeling, social network analysis). These tools allow us to describe more effectively the
dynamic processes at work, to map social and organizational relationships, to identify feedback
mechanisms, and to forecast future system behavior (129), especially as applied to the particular
population, circumstances, and participating parties (79).

Turn Data into Policy-Relevant Stories

Thomas (Tip) O’Neill, the former Speaker of the US House of Representatives, made famous the
phrase “All politics is local.” Evidence becomes more relevant to policy makers when it involves
a local example (a story), often describing some type of direct impact on one’s local community,
family, or constituents. Research is beginning to present data on contextual issues and the im-
portance of narrative communication in the form of story. The premises for this line of research
are that storytelling makes messages personally relevant, that motivation is gauged by personal
susceptibility, and that practical information is provided. Policy makers cite the impact on “real
people” as one of the most important factors in increasing the coverage and relevance of research
(165). New skills in this area can build on advice on how to construct an effective policy brief (53,
167).

Prepare for New Threats

Processes in EBPH need to take stock of the maturity of the evidence base, including the availability
of EBIs. For example, for well-established public health issues with a well-established evidence
base (e.g., tobacco, immunizations), the issue is often one of selection and implementation of
EBIs. For an emerging infectious disease that has newly appeared in a population (e.g., SARS,
Zika), however, a set of EBIs may not be available. These situations call for other EBPH-related
processes such as strengthening surveillance efforts or capacity building to support the physical
infrastructure (e.g., laboratories, research facilities) and personnel for outbreak investigation and
medical follow-up. An example of emerging conflicts in applying the established evidence base
is the emergence of a competing method of reducing tobacco smoking with e-cigarette use. The
EBI science base for population tobacco control is well established but still not entirely successful
with smoking cessation or with preventing youth from taking up a nicotine habit. E-cigarettes are
being promoted as a solution to the first of these (smoking cessation) but might be introducing
more young users to nicotine addiction.
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Fix the Broken Connections

The public health research enterprise does a great deal of dissemination—but not necessarily ef-
fective dissemination (25). As this review illustrates, researchers are often successful in connecting
with other researchers rather than linking with the most important receptor sites for their schol-
arship (practitioners and policy makers). There are vast opportunities for dissemination research
to better understand how to improve research–practice connections. Perhaps more importantly,
we need new skills and approaches for balancing the push/pull between research and practice.
Meeting these needs may involve working with new disciplines (e.g., communications or market-
ing experts) and crossing professional boundaries (e.g., researchers becoming more involved with
advocacy or professional groups). Working in public health practice may improve dissemination
skills among researchers. For example, in a national study from the United States, public health
researchers with practice or policy experience were 4.4 times more likely to report good or excel-
lent dissemination skills (171). Practice-based evidence, including case examples of action outside
the health sector (79, 80), will help in developing practical approaches for multisectoral action to
bridge the research–practice divide (7, 145, 164). Cross-cutting approaches that address health
equity may be effective in breaking down disease- and risk factor–specific silos (47, 180).

Find and Fill the Biggest Skill Gaps

A summary of four US surveys of state and local public health practitioners identified three skills
where the gaps in capacity are largest between importance and availability: economic evaluation,
communication of research to policy makers, and adaptation of interventions from one setting or
population to another (102). The shortage of economic data has also been observed in England
(114). The deficits in capacity are often larger in developing countries and in smaller (often rural)
health departments (29, 57, 168). To address these gaps, agencies need to leverage more effectively
the existing resources and build community partnerships to share resources (38).

Reduce the Imbalance Between Internal Versus External Validity

Those who develop and disseminate public health guidelines have placed a premium on internal
validity, too often giving short shrift to external validity (83). For EBPH practitioners, the general-
izability of an EBI from one population and setting to another, the core concept of external validity,
is an essential ingredient (77). The issues in external validity often relate to context for an interven-
tion (123); for example, what factors need to be taken into account when an internally valid program
or policy is implemented in a different setting or with a different population subgroup? How does
one balance the concepts of fidelity and adaptation/reinvention? If the adaptation process changes
the original EBI to such an extent that the original efficacy data may no longer apply, then the pro-
gram may be viewed as a new intervention under very different contextual conditions. Green (78)
has recommended that the implementation of evidence-based approaches (“best practices”) in-
volves careful consideration of the “best processes” needed when generalizing evidence to alternate
populations, places, and times (e.g., what makes evidence useful and applicable to settings, popu-
lations, or circumstances other than those in which the controlled trial evidence was generated).

SUMMARY AND CONCLUSION

Successful application of EBPH principles in public health settings requires a combination of
science, art, and timing. The science is built on epidemiologic, behavioral, and policy research
showing the size and scope of a public health problem and available EBIs. The art of decision
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making often involves knowing which information is important to a particular stakeholder at the
right time [often when a policy window is open (111)].

With an abundance of public health research showing the need for action, why is the translation
of science into practice and policy so slow? The ever-expanding knowledge from dissemination
and implementation science is beginning to provide lessons to speed up the translation of science
to application (24, 86). We need new approaches for disseminating research, an increased emphasis
on practice-based evidence, and a greater focus on external validity, all of which will help us to
understand whether EBPH approaches work, for whom, why, and at what cost.

Across the diverse literature reviewed in this article, it is apparent that a one-size-fits-all ap-
proach for improving public health capacity is unlikely to be effective. Efforts to build capacity
in public health practice have probably focused too much on simply whether EBIs are or are not
being used, which puts the entire onus on the practitioners who often find that the published
evidence does not fit their population or circumstances. This approach, while easier to measure
and to cast blame on the receivers rather than the research sources, reviewers, and disseminators,
overlooks the context and complex processes of decision making that are central to EBPH. Modest
investments in the training and capacity-building activities that we have outlined will likely lead
to greater use of EBIs, more effective public health practice, and, ultimately, improvements in
population health and reductions in health inequality.

SUMMARY POINTS

1. Sufficient capacity in the form of resources, structures, and workforce is needed to further
the production and use of evidence in public health settings.

2. The uptake of evidence-based public health can be accelerated by a stronger focus on
practice-based evidence; skills in evaluating the applicability, quality, and quantity of
evidence; public health accreditation; and the disconnect between evidence generators
and evidence users.

3. Capacity for EBPH involves a reciprocal relationship between individuals and organi-
zations: Individuals shape organizations and organizations support the development of
individuals.

4. A set of new skills is often needed to identify and implement evidence-based interventions
that are multilevel and policy oriented and take into account a complex group of system-
level factors.

5. The What of capacity building involves a core set of attributes across five domains:
(a) leadership, (b) organizational climate and culture, (c) partnerships, (d ) workforce de-
velopment, and (e) financial processes.

6. The How of capacity building must be receptive to a wide array of choices (pull) from
practitioners and not only to the push of researchers, thus involving a core set of activities:
(a) training, (b) use of tools, (c) technical assistance, (d ) assessment and feedback, (e) peer
networking, and ( f ) incentives.

7. Going forward, capacity building needs to focus on several core issues: leadership, mea-
surement, capacity standards, the nexus of policy and complexity, data-based stories for
policy change, readiness for new public health threats, effective dissemination, skill gaps,
and external validity.
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