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Abstract 

Background  Research centers and programs focused on dissemination and implementation science (DIS) training, 
mentorship, and capacity building have proliferated in recent years. There has yet to be a comprehensive inventory 
of DIS capacity building program (CBP) cataloging information about activities, infrastructure, and priorities as well as 
opportunities for shared resources, collaboration, and growth. The purpose of this systematic review is to provide the 
first inventory of DIS CBPs and describe their key features and offerings.

Methods  We defined DIS CBPs as organizations or groups with an explicit focus on building practical knowledge and 
skills to conduct DIS for health promotion. CBPs were included if they had at least one capacity building activity other 
than educational coursework or training alone. A multi-method strategy was used to identify DIS CBPs. Data about 
the characteristics of DIS CBPs were abstracted from each program’s website. In addition, a survey instrument was 
developed and fielded to gather in-depth information about the structure, activities, and resources of each CBP.

Results  In total, 165 DIS CBPs met our inclusion criteria and were included in the final CBP inventory. Of these, 68% 
are affiliated with a United States (US) institution and 32% are internationally based. There was one CBP identified in 
a low- and middle-income country (LMIC). Of the US-affiliated CBPs, 55% are embedded within a Clinical and Transla‑
tional Science Award program. Eighty-seven CBPs (53%) responded to a follow-up survey. Of those who completed a 
survey, the majority used multiple DIS capacity building activities with the most popular being Training and Education 
(n=69, 79%) followed by Mentorship (n=58, 67%), provision of DIS Resources and Tools (n=57, 66%), Consultation 
(n=58, 67%), Professional Networking (n=54, 62%), Technical Assistance (n=46, 52%), and Grant Development Sup‑
port (n=45, 52%).

Conclusions  To our knowledge, this is the first study to catalog DIS programs and synthesize learnings into a set of 
priorities and sustainment strategies to support DIS capacity building efforts. There is a need for formal certification, 
accessible options for learners in LMICs, opportunities for practitioners, and opportunities for mid/later stage research‑
ers. Similarly, harmonized measures of reporting and evaluation would facilitate targeted cross-program comparison 
and collaboration.
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International, Quality improvement, Knowledge translation, Education, Consultation, Training
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Contributions to the literature

•	There is rapid growth in dissemination and implemen-
tation science (DIS) interest, demand, investment, and 
opportunity, but there has yet to be a systematic review 
of DIS programs cataloging information about activi-
ties, infrastructure, and priorities

•	We identify and describe existing DIS programs to 
build a comprehensive inventory of capacity building 
programs (CBPs) and activities

•	We highlight areas for opportunity, collaboration, and 
growth to boost discrete DIS capacity building efforts 
across programs and allow for greater synergy and col-
laboration.

Background
Interest in dissemination and implementation science 
(DIS) has grown exponentially over the last 15 years in 
the USA and internationally [1–3]. This growth can be 
attributed, in part, to increased investment from funding 
agencies. Of the 27 Institutes and Centers at the National 
Institutes of Health (NIH) in the USA, 18 participate 
in the Dissemination and Implementation Research in 
Health Program Announcement (PAR-18-017). The NIH 
Fogarty International Center has championed multiple 
“implementation science alliances” for specific initia-
tives such as preventing mother-to-child HIV transmis-
sion and adolescent HIV prevention and treatment [4, 5]. 
Other funders such as the Patient Centered Outcomes 
Research Institute and William T. Grant Foundation 
have specific RFAs requesting proposals that apply DIS 
methods [6, 7]. Clinical and Translational Science Award 
(CTSA) programs funded by the NIH’s National Center 
for Advancing Translational Sciences are now required 
to develop specialized programs to promote DIS as a 
prerequisite for funding (PAR-18-940). CTSAs require 
multidisciplinary capacity building services to guide 
researchers to effectively implement and disseminate evi-
dence-based solutions, and for hubs to work together to 
tailor these solutions for different environments [8].

Capacity building is “a general term for a process of 
individual and institutional development which leads to 
higher levels of skills and greater ability to perform useful 
research” [2, 9]. DIS capacity building requires a multi-
pronged approach where various types of activities of 
training, mentoring, technical assistance, pilot funding, 
learning collaboratives, tools, and other resources work 
synergistically together to support the development 
of skills across diverse DIS competencies (e.g., apply-
ing frameworks for multi-level evaluation, stakeholder 

analysis). Capacity building also entails the develop-
ment of a group or collaborative of experts who regularly 
interact and engage in collaborations, peer mentoring, 
mentoring emerging and junior researchers, and idea 
generation, and collaborating on grant applications and 
publications. Examples of activities include targeted con-
sultation, technical assistance for research teams, and 
the provision of educational materials and operational 
toolkits to guide researchers in systematically apply-
ing DIS. DIS capacity building programs across diverse 
institutions have been serving this role around the globe 
but may use different terms such as knowledge transla-
tion, knowledge exchange, and quality improvement to 
encompass DIS efforts.

Interest in and demand for DIS capacity building has 
also gained traction outside of the USA. Examples of 
international funding agencies for DIS research has 
expanded across global agencies like the World Health 
Organization, National Institute for Health and Care 
Research (UK), and United States Agency for Interna-
tional Development [10–12]. These DIS programs and 
opportunities also support networking and gathering for 
individuals passionate about DIS in global settings and 
provide a diverse set of activities and resources to support 
DIS capacity building.

To meet the interest and concomitant investment in 
DIS, several programs focused on DIS training, men-
torship, and capacity building have been developed 
[2, 13]. Even with a multitude of DIS offerings, the 
demand for DIS training and mentoring far exceeds 
available opportunities. For instance, the NIH-funded 
Training Institute for Dissemination and Implementa-
tion Research in Cancer (TIDIRC) program received 
266 applicants for 35 slots in its first year and the NIH, 
NIDA, and VA-funded Implementation Research Insti-
tute routinely receives five applications for every one 
fellowship slot [14]. As such, finding ways to accelerate 
the pace of DIS capacity building and training has been 
recognized as an international priority, with experts 
and organizations (e.g., the NIH) concluding that we 
need greater access to capacity building for all levels of 
DIS researchers and practitioners [15].

Despite the rapid growth in DIS interest, demand, 
investment, and opportunity, to our knowledge there 
has yet to be a systematic review of DIS programs cata-
loging information about activities, infrastructure, and 
priorities [2]. Davis & D’Lima reviewed academic lit-
erature to catalogue teaching and training initiatives 
in DIS ranging from short training courses to intensive 
institutes. Our work expands on their review by system-
atically searching the internet for DIS capacity building 
programs inclusive of but not limited to training insti-
tutes. Also, because of the diversity of DIS research and 
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practice areas (e.g., cancer, infectious disease, behavioral 
and school health) and the often-siloed nature of distinct 
academic disciplines, there is a need to examine areas of 
overlap and redundancy across DIS programs as well as 
explore opportunities for shared resources, collabora-
tion, and growth [16]. We acknowledge and build on the 
work of Darnell and colleagues (2017) that reviewed and 
characterized existing DIS resource initiatives and iden-
tified multiple and overlapping “non-interactive” DIS 
resources (e.g., resource libraries, archived talks) [16]. In 
this systematic review, we identify and describe existing 
DIS infrastructure to build a comprehensive inventory of 
capacity building programs and activities. We highlight 
areas for opportunity, collaboration, and growth to boost 
discrete DIS capacity building efforts across programs 
and allow for greater synergy and collaboration.

Methods
We used a multi-method strategy to identify DIS capac-
ity building programs (from here on referred to as DIS 
CBPs). The phases of our search, review, survey, data 
collection, and synthesis process are summarized below 
and in Fig. 1. The search followed the Preferred Report-
ing Items of Systematic Reviews and Meta-analyses 
(PRISMA) guidelines (see Additional File with a PRISMA 
checklist). The search commenced in August 2020 
and the review finished in January 2022. The study was 
reviewed for approval by the UC San Diego Health Sci-
ences Institutional Review Board (T28074).

Phase 1—DIS capacity building program search strategy
To identify all DIS CBPs, we used Google searches for 
“dissemination and implementation” and nine synonyms 
that are common outside of the USA (e.g., diffusion, 
knowledge transfer, improvement science) with and 
without the word “program” along with 13 synonyms 
(e.g., institute, center, collaborative) [17]. See Table  1 
for a full list of search terms with the corresponding 
results. The first 50 search results were extracted from 
each unique search. Due to known shortcomings that 
result in an inability to reproduce Google search results 
for systematic reviews, we used Apify, an online web-
scraping tool, that allowed us to automatically extract 
the search result title, website, and description thus 
limiting the number of searches run [18, 19]. We also 
crosschecked the DIS Program Search Strategy by con-
firming inclusion of a starter list of DIS CBPs that was 
created by the coauthors of this paper based on their 
expert knowledge.

Phase 2—DIS program website screening using inclusion 
criteria
A three-tiered screening process was used to iden-
tify the initial list of DIS CBPs. First, trained research 
assistants screened resultant webpages from Google 
(n=7000) to identify DIS programs meeting eligibility 
criteria. CBPs were defined as an entity (e.g., organi-
zation, program or center) with at least one capacity 
building activity (e.g., consultation, technical assis-
tance, networking events, journal club meetings) with 

Fig. 1  Systematic review phases
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Table 1  Dissemination and implementation science capacity 
building program

Google search results

Dissemination and implementation Search results
"dissemination and implementation" AND "center" 1,730,000

"dissemination and implementation" AND "centre" 1,630,000

"dissemination and implementation" AND "institute" 1,660,000

"dissemination and implementation" AND "institution" 1,350,000

"dissemination and implementation" AND "program" 2,390,000

"dissemination and implementation" AND "pro‑
gramme"

1,430,000

"dissemination and implementation" AND "collabora‑
tive"

765,000

"dissemination and implementation" AND "consor‑
tium"

80

"dissemination and implementation" AND "team" 1,610,000

"dissemination and implementation" AND "alliance" 1,130,000

"dissemination and implementation" AND "core" 1,310,000

"dissemination and implementation" AND "division" 94

"dissemination and implementation" AND "group" 3,400,000

"dissemination and implementation" AND "depart‑
ment"

2,320,000

Total 20,725,174

Dissemination Search results
"dissemination " AND "center" 89,700,000

"dissemination" AND "centre" 86,200,000

"dissemination" AND "institute" 66,200,000

"dissemination" AND "institution" 74,200,000

"dissemination" AND "program" 61,300,000

"dissemination" AND "programme" 110,000,000

"dissemination" AND "collaborative" 53,100,000

"dissemination" AND "consortium" 60,900,000

"dissemination" AND "team" 85,600,000

"dissemination" AND "alliance" 26,800,000

"dissemination" AND "core" 77,500,000

"dissemination" AND "division" 81,700,000

"dissemination" AND "group" 119,000,000

"dissemination" AND "department" 104,000,000

Total 1,096,200,000

Implementation Search results
"implementation" AND "center" 625,000,000

"implementation" AND "centre" 707,000,000

"implementation" AND "institute" 447,000,000

"implementation" AND "institution" 341,000,000

"implementation" AND "program" 763,000,000

"implementation" AND "programme" 357,000,000

"implementation" AND "collaborative" 179,000,000

"implementation" AND "consortium" 83,100,000

"implementation" AND "team" 557,000,000

"implementation" AND "alliance" 127,000,000

"implementation" AND "core" 519,000,000

"implementation" AND "division" 481,000,000

Table 1  (continued)

Google search results

"implementation" AND "group" 559,000,000

"implementation" AND "department" 606,000,000

Total 6,351,100,000

Diffusion Search results
"diffusion" AND "center" 290,000,000

"diffusion" AND "centre" 361,000,000

"diffusion" AND "institute" 270,000,000

"diffusion" AND "institution" 151,000,000

"diffusion" AND "program" 213,000,000

"diffusion" AND "programme" 309,000,000

"diffusion" AND "collaborative" 52,500,000

"diffusion" AND "consortium" 25,500,000

"diffusion" AND "team" 118,000,000

"diffusion" AND "alliance" 111,000,000

"diffusion" AND "core" 95

"diffusion" AND "division" 147,000,000

"diffusion" AND "group" 384,000,000

"diffusion" AND "department" 246,000,000

Total 2,678,000,095

Knowledge Transfer Search results
"knowledge transfer" AND "center" 25,600,000

"knowledge transfer" AND "centre" 26,400,000

"knowledge transfer" AND "institute" 8,460,000

"knowledge transfer" AND "institution" 3,980,000

"knowledge transfer" AND "program" 7,300,000

"knowledge transfer" AND "programme" 4,590,000

"knowledge transfer" AND "collaborative" 5,180,000

"knowledge transfer" AND "consortium" 1,720,000

"knowledge transfer" AND "team" 26,100,000

"knowledge transfer" AND "alliance" 2,390,000

"knowledge transfer" AND "core" 8,240,000

"knowledge transfer" AND "division" 3,830,000

"knowledge transfer" AND "group" 13,900,000

"knowledge transfer" AND "department" 9,300,000

Total 146,990,000

Knowledge Translation Search results
"knowledge translation" AND "center" 605,000

"knowledge translation" AND "centre" 999,000

"knowledge translation" AND "institute" 711,000

"knowledge translation" AND "institution" 934,000

"knowledge translation" AND "program" 584,000

"knowledge translation" AND "programme" 258,000

"knowledge translation" AND "collaborative" 1,080,000

"knowledge translation" AND "consortium" 642,000

"knowledge translation" AND "team" 673,000

"knowledge translation" AND "alliance" 823,000

"knowledge translation" AND "core" 1,170,000

"knowledge translation" AND "division" 1,040,000

"knowledge translation" AND "group" 638,000

"knowledge translation" AND "department" 657,000
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an explicit focus or goal of building practical knowledge 
and skills to conduct DIS for public or population health 
work. CBPs affiliated with academic organizations 
including Clinical and Translational Science Award Pro-
gram, governmental and funding entities, the United 
States Veterans Health Administration, or not for prof-
its or collaboratives focusing on education, business, or 
technology with a stated emphasis on public or popula-
tion health were also included.

Programs were included if (a) the focus was on 
DIS or one of the search terms listed in Table  1 (e.g., 
knowledge translation); (b) the organization offered at 
least one capacity building activity other than course-
work, training, or a static educational material (e.g., an 
implementation science resource guide) as our inten-
tion was to identify CBPs that provide more compre-
hensive, multi-component capacity building activities 
rather than focusing solely on training or education; 
and (c) the program’s focus was in service of public or 
population health. All programs that were provisionally 
included were discussed to verify they were classified 
appropriately according to these criteria.

Second, as part of quality assessment, the study coor-
dinator independently reviewed all programs in depth 
to confirm eligibility and screened for duplicate pro-
grams. The review team (who included a study coor-
dinator, research assistants, a doctoral student, and 
faculty researchers) met biweekly to refine inclusion 
and exclusion criteria and come to consensus about 

Table 1  (continued)

Google search results

Total 10,814,000

Improvement Science Search results
"improvement science" AND "center" 118,000

"improvement science" AND "centre" 285,000

"improvement science" AND "institute" 133,000

"improvement science" AND "institution" 430,000

"improvement science" AND "program" 127,000

"improvement science" AND "programme" 102,000

"improvement science" AND "collaborative" 467,000

"improvement science" AND "consortium" 196,000

"improvement science" AND "team" 138,000

"improvement science" AND "alliance" 402,000

"improvement science" AND "core" 99,800

"improvement science" AND "division" 464,000

"improvement science" AND "group" 621,000

"improvement science" AND "department" 131,000

Total 3,713,800

Knowledge Exchange Search results
"knowledge exchange" AND "center" 3,280,000

"knowledge exchange" AND "centre" 5,080,000

"knowledge exchange" AND "institute" 3,900,000

"knowledge exchange" AND "institution" 1,510,000

"knowledge exchange" AND "program" 2,850,000

"knowledge exchange" AND "programme" 3,260,000

"knowledge exchange" AND "collaborative" 2,460,000

"knowledge exchange" AND "consortium" 951,000

"knowledge exchange" AND "team" 4,930,000

"knowledge exchange" AND "alliance" 1,380,000

"knowledge exchange" AND "core" 2,990,000

"knowledge exchange" AND "division" 1,540,000

"knowledge exchange" AND "group" 6,360,000

"knowledge exchange" AND "department" 3,970,000

Total 44,461,000

Quality Improvement Search results
"quality improvement" AND "center" 30,300,000

"quality improvement" AND "centre" 21,000,000

"quality improvement" AND "institute" 30,200,000

"quality improvement" AND "institution" 11,500,000

"quality improvement" AND "program" 23,500,000

"quality improvement" AND "programme" 16,800,000

"quality improvement" AND "collaborative" 13,200,000

"quality improvement" AND "consortium" 2,390,000

"quality improvement" AND "team" 21,600,000

"quality improvement" AND "alliance" 4,690,000

"quality improvement" AND "core" 20,800,000

"quality improvement" AND "division" 15,800,000

"quality improvement" AND "group" 19,900,000

"quality improvement" AND "department" 29,200,000

Table 1  (continued)

Google search results

Total 260,880,000

Community Engagement Search results
"community engagement" AND "center" 20,700,000

"community engagement" AND "centre" 26,200,000

"community engagement" AND "institute" 16,600,000

"community engagement" AND "institution" 8,360,000

"community engagement" AND "program" 24,100,000

"community engagement" AND "programme" 9,520,000

"community engagement" AND "collaborative" 8,410,000

"community engagement" AND "consortium" 2,230,000

"community engagement" AND "team" 22,300,000

"community engagement" AND "alliance" 7,050,000

"community engagement" AND "core" 23,400,000

"community engagement" AND "division" 18,200,000

"community engagement" AND "group" 22,000,000

"community engagement" AND "department" 18,400,000

Total 227,470,000

Overall total 10,840,354,069
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specific programs. Lastly, two faculty researcher team 
members independently reviewed 50% of the included 
programs to confirm program inclusion. Each faculty, 
researcher team member then checked each other’s 
decisions on their respective 50%, with a select number 
tagged for full team discussion.

Phase 3—Targeted searches for additional DIS programs
To validate the initial list of programs and ensure an 
exhaustive list was compiled, we consulted 6 experts 
in the DIS field to identify missing programs. The DIS 
experts consulted were nationally and internationally 
recognized DIS researchers who were connected to 
our research team or identified via snowball sampling. 
Experts represented multiple perspectives including 
academic researchers with international reputation in 
DIS, government funders, and DIS experts with expe-
rience leading DIS training and capacity building. In 
addition to DIS expert nomination of missing programs, 
searches were conducted via NIH Reporter. This con-
sisted of targeted searches on 2020 funding awards for 
DIS programs funded by NIH with known DIS com-
ponents including CTSA and multi-project research 
applications (e.g., U01, P50s). Results were screened for 
duplicates and eligibility.

Phase 4—Website abstraction for all programs and data 
cleaning
The full website for each CBP was reviewed for capac-
ity building information and activities. Information was 
abstracted by research assistants using an iteratively 
developed abstraction form. Abstracted information 
was reviewed by BR and NAS after decisions about pro-
gram inclusion were made following the robust reliabil-
ity assessments described in Quality Assurance section 
below. Fields for abstraction included locational infor-
mation, primary website, DIS concentration, and DIS 
capacity building activities (see Table  2). All identified 
programs were categorized with uniform descriptors to 
characterize their DIS focus and capacity building activi-
ties. Table 3 describes the agreed upon definitions for the 
capacity building activities. In addition, we contacted 5 
academic institutions each with multiple DIS programs 
to clarify whether to list their programs separately or to 
include them as a single institutional center. All indicated 
to include each program individually.

Phase 5—DIS capacity building survey distribution 
and findings
To gather additional information about each CBP, we 
emailed a Capacity Building Survey that requested 
detailed information about various aspects of the 
program’s capacity building efforts to the primary 

contact identified for each program, with up to three 
reminder emails. The survey was structured follow-
ing the domains of the Washington University Net-
work of Dissemination and Implementation Research 
model [1]. Model domains include inputs (e.g., funding 
model, human resources), activities (e.g., training, men-
torship), outputs (e.g., grant outcomes, academic out-
comes), and long-term public health outcomes guided 
by the Translational Science Benefits Model [20]. The 
following elements were also included in the survey: 
year when the CBP was established; the CBP’s primary 
contact; member characteristics, community partners, 
financial resources, types of activities, measurement, 
evaluation, and D&I competencies or frameworks for 
program evaluation (see Additional file  2 for the full 
survey). Outputs also included whether CBPs special-
ized in a DIS product or resource, with respondents 
able to elaborate in a text response. Results of the sur-
vey were analyzed by summarizing responses, display-
ing frequencies, and synthesizing themes. The number 
of respondents varied across survey items, so denomi-
nators reflect who responded to the respective item.

Quality assurance assessment
We developed a rigorous process of multiple checks in 
which programs included and excluded were reviewed 
several times by independent team members. The process 
involved a first review by trained research assistants who 
established an agreement rate across other reviewers of 
at least 90% on a subsample of programs before initiating 
independent review. A sample of 100 search results were 
used to establish inter-rater agreement with >90% agree-
ment serving as the threshold for concordance among 
reviewers. Second, the study coordinator reviewed all 
included sites for accuracy of inclusion and exclusion and 
also screened for duplicates. Next, there was a tertiary 
review by two senior team members in which each mem-
ber independently reviewed 50% and then crosschecked 
each other’s decisions with a select number flagged for 
discussion. The refined list was circulated to a purposive 
sample of DIS experts for review and determination of 
missing sites. Lastly, programs were checked for accuracy 
and validity through a website check and abstraction of 
key data from websites.

Results
DIS capacity building program search results (Phases 1–3)
The first 50 search results were extracted from each 
unique search resulting in 140 searches and 7000 search 
results. After removing duplicates (n= 174) and those 
not meeting the eligibility criteria (n= 6130), 696 CBPs 
were retained (see Fig.  2). The secondary review for 
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inclusion and duplicates resulted narrowed the sample 
to 186 CBPs. The tertiary review by faculty researcher 
team members resulted in an additional exclusion of 69 
CBPs. The refined list of 117 programs was circulated 
to eight DIS experts who nominated 36 additional pro-
grams. Individual program searches of funding mecha-
nisms yielded 162 additional programs. In total, through 
expert nomination and funding searches, an additional 
203 programs were identified. Of these 203 CBPs, 151 
did not meet criteria and 4 were duplicate sites. This 
phase resulted in 48 additional DIS CBPs for a total of 
165 CBPs.

DIS program characteristics (Phase 4)
One hundred sixty-five DIS CBPs are included in the final 
list displayed in Table  2. One hundred twelve (68%) are 
in the USA and 53 (32%) are internationally based. Pro-
gram characteristics were abstracted from program web-
sites and from responses of those CBPs who completed 
the follow-up survey (Table  2). One hundred thirty-one 
CBPs had a concentration in Dissemination and Imple-
mentation Science (DIS) (79%), 46 had a concentration in 
Quality Improvement (28%), 27 in Knowledge Translation 
(16%), 5 in Policy (3%), and 4 in Community Engagement 
(2%). Table 2 is organized alphabetically by host institu-
tion, with CBPs that responded to the survey highlighted 
at the top. Activities identified from website review 
included the following: Conferences/Workshops, Consul-
tation, Data Analysis, Database, Fellowships, Framework/
Tool Development, Funding, Guideline Development, 
Internships, Mentorship, Research, Seminars/Webinars, 

Training/Courses, Training Materials, Video Channel, 
and Work Placement.

Capacity building survey results (Phase 5)
Ninety-two (56%) of the 165 CBPs invited responded 
to the survey invitation and 5 of 92 indicated that they 
were no longer active. Thus, 87 (53%) CBPs completed 
the survey. Of these, 62 (80%) were based in the USA 
and 56 (71%) were affiliated with an academic institu-
tion (see Table 4). Survey results indicated that 37 (43%) 
CBPs do not serve a specific population. Of those that 
specify a population of focus, 31 (36%) reported serv-
ing Adults, 29 (33%) reported Clinical, 27 (31%) Urban, 
27 (31%) Women, 27 (31%) Older adults, and 23 (26%) 
General community. See Table  4 for a full summary of 
the Capacity Building Survey responses, and Additional 
file 1 displays qualitative responses to the question about 
program-specific DIS products or resources.

DIS program inputs (Phase 5)
Most CBPs, 34 (39%), reported having 0 to 5 faculty 
with formal positions. Similarly, most CBPs, 42 (48%), 
reported having 0–5 staff with formal positions. A few 
CBPs reported having high numbers of faculty or staff; 
5 (6%) CBPs had 21 or more faculty positions; 3 (3%) of 
CBPs had 50 or more; and 1 (1%) CBP had more than 50 
staff positions. Regarding membership, 21 (34%) reported 
that their program had more than 200 members, whereas 
22 (36%) reported 0–50 members. In terms of CBP fund-
ing, 33 (45%) described their funding sources as long 

Table 3  Dissemination and implementation science capacity building activities

Activity Definition

Conferences/Workshops Formal gatherings or professional working meetings about specific DIS topics

Consultation Expert review and feedback on DIS projects or questions

Data analysis Support in organizing, analyzing, and interpreting DIS data

Database Searchable DIS-related data repository

Fellowships Additional education and support for graduate students

Framework/Tool Development Creation of models, frameworks, or tools to support DIS

Funding Financial support for DIS research or practice

Guideline Development Development of principles, objectives, or regulations to guide clinical care or research to improve quality

Internships Work experience opportunities for students or trainees

Mentorships Providing guidance in professional career advancement

Research Systematic investigation to understand the environmental, genetic, and social health determinants that 
influence population health

Seminars/Webinars Online or in-person lectures and speaking events

Training/Courses Training, coursework or degree programs

Training Materials Materials such as worksheets, diagrams, slide decks, informational guides or manuals

Video Channel Training videos offered online (e.g., via YouTube)

Work Placement Employment assistance or job placement services
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term/ongoing, while 21 CBPs (29%) had both short term 
(project-specific or start-up funds) and long term. Spe-
cific sources of funding were research/program grants, 
45 (52%), CTSA funding, 25 (29%), and internal institu-
tional funds, 35 (40%).

DIS program activities (Phase 5)
Sixty-nine (79%) provided Training and Education, 58 
(67%) provided Mentorship, 57 (66%) offered Resources 
and Tools, and 58 (67%) provided Consultation. CBPs 
provided many types of DIS Training, including Webi-
nars/Seminars 63 (91%), Coursework 43 (62%), and 
Invited Guest Speakers 41 (59%). Twenty-eight (49%) 
CBPs do not charge fees for DIS Consultations and 23 
(40%) reported that consultation fees varied depending 
on the situation. Virtual/in-person Networking Events 
were the most common (35 (65%)) type of DIS Profes-
sional Networking opportunity offered. Of the CBPs that 

offered DIS grant development support, 28 (62%) held 
Virtual/in-person Training. Most DIS Technical Assis-
tance was offered in the form of Virtual/in-person (35 
(76%)) or recorded video tutorials/training (23 (50%)). 
Forty-nine (86%) CBPs offered educational materials as 
the most common type of DIS Resource and Tool.

DIS program outputs and outcomes (Phase 5)
Outputs included whether CBPs specialized in a DIS 
product or resource. Of the 47 (63%) CBPs that affirmed 
the development of a DIS product, responses ranged 
across courses (10 (21%)) like the Healthcare Deliv-
ery Science Course, DIS models (14 (30%)) like the Iowa 
Model for Evidence-based practice, and DIS frame-
works (10 (21%)) such as StrategEase. In terms of short-
term outcomes and evaluation, 44 (60%) CBPs reported 
using DIS competencies to guide activities. Forty-eight 
CBPs (55%) evaluated their impact using Productivity 

Fig. 2  PRISMA diagram for DIS program systematic review
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Table 4  DIS capacity building program (CBP) survey results

CBP characteristics n (%)

Based in United States (n=78) 62 (80%)

  International 16 (20%)

University-affiliated (n=79) 56 (71%)

  Total respondentsa 87 (100%)

Inputs
  Organizational structure
    # Faculty (n = 87)
      0–5 34 (39%)

      6–20 24 (28%)

      21+ 5 (6%)

    # Staff (n = 87)
      0–5 42 (48%)

      6–20 21 (24%)

      21+ 3 (3%)

    Membership structure (n=62)
      0–50 22 (36%)

      51–100 11 (18%)

      101–150 3 (5%)

      151–200 2 (3%)

      201+ 21 (34%)

      Not sure 3 (5%)

    D&I funding model (n=73)
      Short term (i.e., start-up funds) 9 (12%)

      Long term (i.e., ongoing) 33 (45%)

      Both 21 (29%)

      Other 9 (12%)

    Sources of financial support (n=87)
      Research / program grants 45 (52%)

      Internal institutional funds 35 (40%)

      CTSA 25 (29%)

      Internal department funds 20 (23%)

      Non-profits 17 (20%)

      Government 9 (10%)

      Education/course fees 4 (5%)

      Membership fees 3 (4%)

      Fees for services 3 (4%)

      Other 4 (5%)

  Activities
    D&I activities (n=87)
      Training and Education 69 (79%)

      Mentorship 58 (67%)

      Resources and Tools 57 (66%)

      Consultation 58 (67%)

      Professional Networking 54 (62%)

      Technical Assistance 46 (52%)

      Grant Development Support 45 (52%)

      Internship for Students/Trainees 24 (28%)

      Other 5 (6%)

Table 4  (continued)

CBP characteristics n (%)

    Types of training (n=69)
      Webinars/Seminars 63 (91%)

      Workshops 48 (70%)

      Coursework 43 (62%)

      Invited Guest Speakers 41 (59%)

      Masters Programs (D&I or public health) 10 (14%)

      Integrated training in medical programs 10 (14%)

      Doctoral/PhD (D&I or public health) 9 (13%)

      Other 8 (12%)

    Fees for D&I consultation services (n=58)
      Ad hoc fees 5 (9%)

      Situational 23 (40%)

      No fees 28 (49%)

    D&I professional networking opportunities offered (n=54)
      Virtual/In-person networking events 35 (65%)

      Professional networking conferences 25 (46%)

      Informal gatherings/meet-ups 22 (41%)

      Journal club style meetings 19 (35%)

      Other 13 (24%)

    Types of D&I grant development offered (n=45)
      In-person/web-based trainings 28 (62%)

      Works in Progress meetings 23 (51%)

      Working groups 20 (44%)

      Recorded video instructions 12 (27%)

      Other 15 (33%)

    Types of D&I technical assistance offered (n=46)
      In-person or virtual training 35 (76%)

      Recorded video tutorials/trainings 23 (50%)

      Working groups 19 (41%)

      Journal club 13 (28%)

      Other 8 (17%)

    Types of D&I resources and tools offered (n=57)
      Educational materials 49 (86%)

      Training videos 32 (56%)

      Interactive web-based resources 30 (53%)

      Other 15 (26%)

Outputs
  D&I product (n=75)b

    Yes 47 (63%)

    No 28 (37%)

Short-term outcomes
  D&I competencies (n=73)
    Yes 27 (37%)

    No 19 (26%)

    Sometimes 17 (23%)

    Not sure 10 (14%)
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measures, while Member Engagement (37%), Member 
Satisfaction (36%), and Training Effectiveness (35%) were 
also popular evaluation metrics. Thirty-five CBP (49%) 
respondents measure productivity once a year and 16 
(22%) measure every 6 months.

Long-term outcomes include using Translational Sci-
ence Benefits (TSB) Indicators or categories for evalu-
ation [20, 21]. Twenty-seven percent of respondents 
(n=20) reported that they use the TSB indicators for 
evaluation. Of these, 13 (65%) reported using Commu-
nity & Public Health (e.g., health care delivery, acces-
sibility, life expectancy), 11 (55%) Economic (e.g., cost 
effectiveness, cost savings, societal cost of illness), 11 
(55%) Policy and Legislative (e.g., committee participa-
tion, policies, expert testimony), and 9 (45%) Clinical and 
Medical indicators (e.g., drugs or diagnostic guidelines).

Discussion
This systematic review identified 165 national and inter-
national DIS CBPs with most having more than two rel-
evant DIS capacity building activities. As a result of this 
work, an interactive, searchable, online resource with 
an inventory of the programs will be made available for 
the DIS community to facilitate on-going capacity build-
ing, multidisciplinary engagement, and minimization of 
duplication of efforts across DIS CBPs. We also describe 
the key features of DIS CBPs as reported through the 
Capacity Building Survey. This study found that CBPs in 
the review described diverse funding models from sev-
eral sources. Most CBPs have funding from research and 
program grants, as well as internal institutional grants 
and CTSA funding. The majority highlighted a robust 
infrastructure with faculty having formal program super-
visory or operational roles. Three longstanding CBPs, 
Quality Enhancement Research Initiative (QUERI) 

Table 4  (continued)

CBP characteristics n (%)

  Special populations of focus (n=87)
    No special population 37 (43%)

    Adults 31 (36%)

    Clinical 29 (33%)

    Women 27 (31%)

    Urban 27 (31%)

    Older adults 27 (31%)

    General community 23 (26%)

    Rural 23 (26%)

    LGBTQ+ 20 (23%)

    Pediatrics 17 (20%)

    Underserved/marginalized community 17 (20%)

    Houseless/Homeless 14 (17%)

    Indigenous communities 12 (14%)

    Specific ethnic/racial group 9 (10%)

    Other 11 (13%)

  Program evaluation domains (n=87)
    Productivity 48 (55%)

    Member engagement 32 (37%)

    Member satisfaction 31 (36%)

    Training effectiveness 30 (35%)

    D&I Knowledge 20 (23%)

    D&I skills 13 (15%)

    Other 10 (12%)

  Productivity measurements (n=87)
    # of Publications 56 (64%)

    # of Grants 51 (59%)

    # of Mentees 41 (47%)

    # of Proposals submitted 33 (38%)

    # of Active Members 31 (36%)

    # of New collaborations 26 (30%)

    Member Satisfaction 25 (29%)

    Social media analytics 23 (27%)

    # of Meetings hosted 22 (25%)

    # of Individuals receiving communications 18 (21%)

    # of Conferences hosted 17 (20%)

    # Consultations 8 (9%)

    Uptake of findings 8 (9%)

    # Products 4 (5%)

    Other 5 (6%)

  Frequency of productivity measurements (n=72)
    Once a month 5 (7%)

    Every 3 months 8 (11%)

    Every 6 months 16 (22%)

    Once a year 35 (49%)

    Other 8 (11%)

Table 4  (continued)

CBP characteristics n (%)

Long-term outcomes
  Use of Translational Science Benefits Indicators (TSBI) for evalu-
ation (n=74)
    Yes 20 (27%)

    No 37 (50%)

    Not sure 17 (23%)

  TSBI Categories (n=20)
    Clinical & Medical 9 (45%)

    Community & Public Health 13 (65%)

    Economic 11 (55%)

    Policy & Legislative 11 (55%)

a Responded to the first survey question with “I agree” to complete the survey 
and share responses for publication
b Responses included in Additional file 1
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National Program, National Cancer Institute Implemen-
tation Science Centers in Cancer Control (ISC3), Insti-
tute for Healthcare Improvement reported having more 
than 100 faculty with roles to support their DIS CBPs 
underscoring the immense human resources needed to 
build, deliver, and sustain large-scale DIS CBPs as com-
pared to most respondents who reported fewer than 5 
faculty. These CBPs are certainly outliers but nonetheless 
highlight that infrastructural funding is indispensable to 
the operations and delivery of CBPs.

There is overlap across capacity building activities and 
initiatives. Nearly all offer educational webinars or semi-
nars in DIS consistent with exponential increases glob-
ally in virtual educational offerings, particularly since the 
COVID-19 pandemic. One conservative estimate sug-
gests between 2020 and 2021 the number of webinars 
(not DIS-specific) grew by 162% and attendees increased 
251% compared with before the pandemic [22]. Given that 
online seminars are often open to international and pub-
lic audiences, there is a need to coordinate and streamline 
virtual programming so that there are fewer, more focused 
and targeted skill-building sessions to conserve resources. 
Anecdotally from our own center at UC San Diego, mem-
bers highlight feeling overwhelmed and inundated with 
online seminars and unable to identify which might be 
most important, relevant, or applicable to their work.

Mentorship and consultation were frequently used 
capacity building strategies underscoring the potential 
critical importance of individualized and tailored guid-
ance when applying DIS approaches. Despite most CBPs 
offering consultation, these approaches may be more 
difficult to grow at scale and unable to accommodate 
growing interest among trainees, staff, faculty, and D&I 
practitioners. Compared with the other capacity building 
strategies reported by 70–94% of CBPs, relatively fewer 
reported offering technical assistance (65%) as one of 
their CBP activities. Understanding why technical assis-
tance is offered by fewer CBPs might be an important 
question for future study considering that technical assis-
tance often includes providing hands-on support to com-
munity partners and other stakeholders, an area critical 
for operationalizing DIS [23].

Few CBPs reported offering Doctoral or PhD pro-
grams with a focus on DIS. As DIS evolves and 
expands, there is arguably a greater need for formalized 
coursework and programmatic offerings within higher-
education degree programs as compared with offering 
traditional single seminar, workshops, and virtual offer-
ings. DIS users may also want more formal training 
activities (e.g., those that offer a certification of comple-
tion) so they can be considered credentialed implemen-
tation scientists and include this in their professional 
curriculum vitae.

Furthermore, few programs endorsed offering DIS 
training within clinical professional degree programs, 
illustrating the gap in the field of DIS approaches in 
clinical practice. Clinical researchers and practitioners 
tend to have interest in DIS and use DIS approaches in 
their research, and would likely benefit from the integra-
tion of DIS coursework into their degree programs [24, 
25]. There are numerous resources available online for 
training and education in DIS, but many of these exist-
ing opportunities available may be best suited for early 
career investigators or trainees who are still forming their 
careers and research interests. There is a need to support 
mid to later stage investigators who may not have time 
to independently study DIS and integrate DIS into their 
research, requiring more individualized and tailored 
guidance. These findings align with the Davis & D’Lima 
[2] review of training institutes; there appear to be fewer 
opportunities for later-stage investigators, practitioners, 
policy makers, and community partners despite a grow-
ing number of degree or certificate programs [26] such as 
University of Washington’s PhD in global health metrics 
and implementation science [27] or University of Cali-
fornia San Francisco Implementation Science Certificate 
program [28].

This review also revealed a dearth of programs across 
LMICs. Only one CBP, the Nigerian Implementation 
Science Alliance, was identified in sub-Saharan Africa. 
We did not locate programs in South America, Central 
America, or Eastern Europe. It is also noteworthy from 
our review that DIS CBPs necessitate immense resources, 
time, and personnel to plan, market, and deliver train-
ing, networking, consultation, and other DIS opportuni-
ties for researchers and practitioners. Institutions based 
in LMICs may have fewer disposable resources to devote 
to DIS capacity building. Moreover, with the range and 
diversity of DIS offerings, it is increasingly difficult to 
know whether CBPs are effective in producing measurable 
impact and ultimately improving population health. There 
is a need for development of shared outcomes and suc-
cess metrics across DIS CBPs which will not only advance 
programs’ ability to advocate for funding but will facilitate 
broad evidence synthesis to identify programs with high 
degree of output and impact. Davis & D’Lima also find 
that standardized metrics are needed in the reporting of 
key elements of DIS training content and structure as well 
as the evaluation of the CBPs [2].

Strengths of this systematic review include the multi-
phase, multi-method, rigorous approach for the iden-
tification, screening, and abstraction of CBPs using 
triangulation of sources across web-based approaches 
and external, expert reviewers. One method would not 
have been suitable to capture all CBPs as some pro-
grams have dated or incomplete websites. Additionally, 
we deliberately included terms to capture international 
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DIS programs (e.g., knowledge translation, knowledge 
exchange). Our processes to check validity and active 
operations of the programs through thorough web-
site review and individual emails to program contacts 
strengthened our results.

Although we received responses from just over half of 
identified programs, the response rate was still higher 
than the average response rate for online surveys (i.e., 
44%) [29]. We were also able to cross-check character-
istics abstracted from the website with program self-
report data from the survey. Limitations include the 
possible exclusion of search terms that may be more 
common in non-English speaking countries or other 
countries outside of North America and Europe. Given 
our supplementary search of NIH funding mecha-
nisms, it is also possible that we more easily identified 
US-based programs. However, we did make substantial 
efforts to include non-US resources including outreach 
to DIS experts outside of North America and, when 
possible, the translation of websites found through the 
Google searches. We also focused most exclusively on 
DIS programs; therefore, this list is not an exhaustive 
reflection of improvement science or quality improve-
ment programs. Moreover, we conducted the searches 
and reviews in English and are thereby limited to pro-
grams with readily translatable webpages. Programs 
that were recommended by our expert review panel also 
had a web presence. Programs within larger organiza-
tions such as hospitals and research institutes may have 
DIS capacity building programs not publicly available 
on websites. We may not have been able to identify pro-
grams without a web presence.

Conclusions
We identified 165 CBPs from 13 countries. This sys-
tematic review is the first to comprehensively catalog 
CBPs around the world and describe their key features 
and offerings. Our team’s primary next step is to build a 
searchable online platform featuring each CBP’s descrip-
tive profile to allow DIS researchers and practitioners 
to collaborate and continually add and update program 
information. Despite the quantity of DIS programs, sev-
eral opportunities remain to further enhance and stream-
line DIS capacity building efforts. Key priorities include 
sustainment strategies such as advocating for extramural 
and internal funding to support program infrastructure 
and capacity building operations rather than relying on 
traditional research study grants to indirectly support 
operational activities. There is also a need for formal 
certification, low-cost, accessible options for learners in 
LMICs, opportunities for practitioners/non-researchers 
(e.g., DIS and medical degrees), and opportunities for 
mid/later stage researchers.
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