
National Institute for Occupational 
Safety and Health

Implementation Science Research at NIOSH

Rebecca J. Guerin, PhD, CHES
Chief, Social Science and Translation Branch
Division of Science Integration

Borsika Rabin, PhD, MPH, PharmD
Implementation Scientist, UC San Diego

Workshop at the NIOSH Centers Meeting
July 28, 2022

The findings and conclusions in this report are those of the author and do not necessarily represent the views of the 
National Institute for Occupational Safety and Health, Centers for Disease Control and Prevention.



Welcome and Introductions

Why does implementation science matter

How do we define solutions in implementation science

Implementation science and NIOSH

Implementation science theories, models, frameworks

Barriers, facilitators and strategies

Partner engagement in implementation science

Measuring success for implementation science

Additional resources, closing remarks, Q&A

Plans for today



Please introduce yourself in the chat:
- Your name

- Your affiliation
- Why you did you decide to attend the workshop?



What is implementation science? 
Why does it matter?



“The long-term goal of any health-related endeavor 
should ultimately be to improve the human 
condition through decreasing disease risk and 
prevalence and increasing the quality of life.”

Source: Emmons KM, Viswanath K, Colditz GA. Am J Prev Med 2008



“Evidence-practice gap:  The difference between 
what we know from the best available research 
evidence and what actually happens in current 

practice.”

Evidence-practice gaps Report Volume 2 
https://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/nic47_nics_evidence_volume_two_150720.pdf



Evidence-practice gap: Colorectal cancer screening

JAMA. 2021;325(19):1965-1977. 
doi:10.1001/jama.2021.6238



Evidence-practice gap: Colorectal cancer screening

https://health.gov/healthypeople/objectives-and-data/browse-objectives/cancer/increase-proportion-adults-who-get-screened-colorectal-
cancer-c-07/data



Gupta S, Sussman DA, Doubeni CA, Anderson DS, Day L, Deshpande AR, Elmunzer BJ, Laiyemo AO, Mendez J, Somsouk M, Allison J, Bhuket T, 
Geng Z, Green BB, Itzkowitz SH, Martinez ME. Challenges and possible solutions to colorectal cancer screening for the underserved. J Natl 
Cancer Inst. 2014 Apr;106(4):dju032.

Evidence-practice gap: Colorectal cancer screening



What does Implementation Science mean to you?
Respond in the chat



The “leaky” research-to-practice pipeline 

Green, Ottoson, Garcia, & Hiatt, 2009
Balas & Boren, 2000



Ultimate Impact of an Insurance-sponsored Weight 
Management Program in West Virginia

Dissemination step Concept % Impacted

8.8% of Weight 
Management sites 
participated

Adoption 8.80%

5.9% of members 
participated

Reach 0.52%

91.4% program 
components 
implemented

Implementation 0.47%

43.8% of participants 
showed weight loss

Effectiveness 0.21%

21.2% maintained 
benefit (individual)

Maintenance 0.04%

1Abildso CG, ZizziSJ, Reger-Nash B. Evaluating an Insurance-Sponsored Weight Management Program With the RE-AIM Model, 
West Virginia, 2004-2008. Preventing Chronic Disease Public Health Research, Practice, and Policy. 2010. 7(3).





“Study of methods to promote the adoption and integration of evidence-
based practices, interventions, and policies into routine health care and 
public health settings to improve our impact on population health.”

-National Cancer Institute

Implementation Science: 
A Cross-Cutting Translational Science



Efficacy, effectiveness and implementation research 
questions 

 Does this intervention work 
under optimal conditions? 

 Does this intervention work 
under real world 
conditions?  

 When, where, how, with 
whom, under what 
circumstances, and why 
does this intervention 
work? (Gaglio & Glasgow, 2018; Nilsen & Bernhardsson, 

2019; Rabin &  Brownson, 2018; Stange, Breslau, 
Dietrich, & Glasgow, 2012).



Important considerations for IS

 Context 
 Multilevel complexity
 Adaptability
 Representativeness and 

reach
 Equity
 Relevance
 Generalizability
 Scalability and 

sustainability

Glasgow RE, Chambers D. Developing robust, sustainable, implementation systems using rigorous, rapid and relevant science. Clin
Transl Sci. 2012;5(1):48





What does implementation science do? 

 Dissemination Research – The scientific study of targeted distribution of 
information and intervention materials to a specific public health or 
clinical practice audience. The intent is to understand how to best spread 
and sustain knowledge and the associated evidence-based interventions 

 Implementation Research – The scientific study of the use of strategies to 
adopt and integrate evidence-based health interventions into clinical and 
community settings to improve patient outcomes and benefit population 
health

NIH PAR-18-007



PARTNER 
ENGAGEMENT

Adapted from: Kuo GM, Trinkley KE, Rabin B. Research and Scholarly Methods: Implementation Science Studies 2022, Journal of American 
College of Academic Pharmacy



How do we define solutions in 
Implementation Science?



PARTNER 
ENGAGEMENT



What is an intervention? 

Brown, Curran, Palinkas, Aarons et
al. (2017). 



What makes an intervention complex?

• Number of interacting components 
within the experimental and control 
interventions

• Number and difficulty of actions 
required by those delivering or 
receiving the intervention

• Number of groups or organizational 
levels 

• Number and variability of outcomes
• Degree of flexibility or tailoring of 

the intervention permitted

Craig et al. doi:10.1016/j.ijnurstu.2012.09.010; Guise et al doi:10.1016/j.jclinepi.2017.06.011; Hawe et al. 
doi:10.1136/bmj.328.7455.1561 ; Skivington et al. doi:10.1136/bmj.n2061



Gupta S, Sussman DA, Doubeni CA, Anderson DS, Day L, Deshpande AR, Elmunzer BJ, Laiyemo AO, Mendez J, Somsouk M, Allison J, Bhuket T, 
Geng Z, Green BB, Itzkowitz SH, Martinez ME. Challenges and possible solutions to colorectal cancer screening for the underserved. J Natl 
Cancer Inst. 2014 Apr;106(4):dju032.

Evidence-practice gap: Colorectal cancer screening



Evidence-based...on what? 
External validity, pragmatic criteria (often ignored)

 Participant Representativeness
 Setting Representativeness
 Context and Setting
 Community/Setting 

Engagement
 Adaptation/ Change
 Sustainability
 Costs/Feasibility of Treatment
 Comparison Conditions





Implementation Science Research at 
NIOSH



Pipeline issues in Occupational Safety and Health 
(OSH)

• Effective OSH research 
programs are not broadly 
adopted & implemented; 
Research “sits on the shelf.” 
 E.g., only 17% of U.S. fishing 

safety research has been 
adopted in workplaces to 
benefit workers (Lucas et al., 2014)

• Numerous challenges; gaps 
persist

• These gaps have serious 
implications for the safety and 
health of the global workforce  



“Translation research” at NIOSH



A rose by any other name 



IR is related to evaluation, but not the same 

Program evaluation: the 
systematic collection of 
information on the 
activities, characteristics, 
and results of programs 
in a specific setting to 
inform local knowledge 
and practice (CDC, Introduction to 
Program Evaluation for Public Health Programs)

Research seeks 
to prove,

evaluation seeks 
to improve.

Michael Quinn Patton, 
Founder and Director of 

Utilization-Focused Evaluation



The research continuum in OSH (Guerin et al., 2022)

Sources: Adapted from: AHRQ, 2014; Brown et al., 2017; Khoury, Gwinn & Ioannidis, 2010; PAR-19-274 Dissemination and Implementation Research in Health; 
Westfall, Mold & Fagan, 2007.
Guerin RJ, Glasgow RE, Tyler A, Rabin BA, Huebschmann AG. Methods to improve the translation of evidence-based interventions: a primer
on dissemination and implementation science for occupational safety and health researchers and practitioners. Saf Sci. (2022) 152:105763.
doi: 10.1016/j.ssci.2022.105763



What OSH solution are you interested in 
implementing?

Respond in the chat



Young worker safety and health: An OSH case 
example (implementation gap and the solution)

Artwork for the NIOSH Youth@Work-Talking Safety
curriculum by Chi-Yun Lau



The problem: Young worker injuries 
 From 2012-2018, ~3.2 million 

nonfatal, job-related injuries to 
young workers (15–24 years) 
treated in hospital emergency 
departments 

 Compared to adult workers, 
young workers experience 
rates of job-related injury up to 
~2x higher 

 Distal impacts on health and 
well-being; “cumulative 
burden of morbidity” (Koehoorn, 
Breslin, & Xu, 2008)

Guerin RJ, Reichard AA, Derk S, Hendricks KJ, Menger-Ogle LM, Okun 
AH. Nonfatal Occupational Injuries to Younger Workers - United 
States, 2012-2018. MMWR Morb Mortal Wkly Rep. 2020;69(35):1204-
1209. Published 2020 Sep 4. doi:10.15585/mmwr.mm6935a3



Implementation gap

 A lack of (quality) safety training 
contributes to work-related injury 
among teens

 OSH not taught in schools, an 
effective locus for delivery of “life 
skills” 

 Evidence-based OSH training needs 
to be tailored for younger learners; 
adapted for large-scale delivery in 
K-12 schools; systematically 
implemented and evaluated

 Why? Evidence of protective 
effects of OSH training against 
young worker injury (Boini & Grzebyk 2017)



 Is the industry standard work 
safety training; used in career 
and technical education (CTE)

 Teaches general OSH 
knowledge (e.g., ladder and 
chemical safety, regulations)

 Can be delivered only by 
trained, authorized instructors

 Evidence of effectiveness, but 
not of implementation 

Solution: OSHA 10-hour training + NIOSH Talking 
Safety

 Based on collaboration with 
many NIOSH partners 

 Is a free, interactive, middle & 
high school curriculum; 6, 45-
minute lessons;

 Teaches Core OSH Competencies
Customized for each state

 Evidence of effectiveness, and 
implementation (Guerin et al., 2018; 2019) 



How do we define solutions in 
implementation science?



PARTNER 
ENGAGEMENT



Logic Model for IS Research

Smith et al. Implementation Science (2020) 15:84 https://doi.org/10.1186/s13012-020-01041-8



TRANS(ending) the HIV Epidemic –
Drs. Laramie Smith and Jill Blumenthal



IS theories, models, & frameworks (TMFs)

 Terms are used interchangeably 
 Describe tools to plan, 

evaluate, or understand 
barriers and facilitators 
(determinants) to IS processes 

 Provide tools to plan, organize 
and understand IS phenomena 
and why/how IS strategies 
succeed or fail

 Have many common elements 
(multiphase, multilevel, 
stakeholder engagement, 
health equity, etc.) 



D&I theories, models, & frameworks (TMFs)

Theories: 
 Are generally specific and predictive
 Have directional relationships 

between concepts
 Are suitable for hypothesis testing 
Models:
 Are specific, more often prescriptive 

or strategic 
 Provide a systematic way to develop, 

manage, and evaluate interventions
Frameworks:
 Organize, explain, or describe 

phenomena and relationships 
between concepts

 Delineate processes
Tabak, R. G., Khoong, E. C., Chambers, D. A., 
& Brownson, R. C. (2012) 



Consolidated Framework for 
Implementation Research  (CFIR)

Healthy Equity Implementation 
Framework

Practical, Robust Implementation 
and Sustainability Model (PRISM)

Diffusion of Innovations

Community-Academic Partnership 
Model

Wealth of existing IS TMFs

- 61 models with research focus (Tabak et 
al., 2012)
-100 + used in an international sample 
(Birken et al. 2017) 
-159 KT/IS theories, models, or frameworks 
(Strifler et al. 2018)



TMF examples: Diffusion of Innovations

Diffusion: process through which 
an innovation is communicated 
through channels over time 
among members of a social 
system (Rogers, 2003).

 Innovation
 Adopter
 Social system
 Individual adoption process
 Diffusion system 

Rogers, 2003, 5th ed. 
Dearing, Kee & Peng, 2018



TMF examples: CFIR

Consolidated Framework for Implementation Research 

www.cfirguide.orgDamschroder et al. (2009) 

http://www.cfirguide.org/


TMF examples: RE-AIM & PRISM

 RE-AIM: Reach, 
Effectiveness, 
Adoption, 
Implementation, and 
Maintenance 
framework Glasgow, Vogt, & Boles, 
1999; Glasgow et al., 2019

 PRISM: Practical, 
Robust, 
Implementation and 
Sustainability Model 
Feldstein & Glasgow, 2008; Glasgow et al., 
2019 Guerin et al., 2022. Adapted from: 

Feldstein & Glasgow, 2008 



TMF examples: EPIS Framework

Exploration, 
Preparation
Implementation 
Sustainment

Aarons, Hurlburt, & Horwitz, 2011; 
Moullin et al., 2019
https://episframework.com/



https://dissemination-implementation.org/index.aspx

https://dissemination-implementation.org/index.aspx


https://dissemination-implementation.org/index.aspx

https://dissemination-implementation.org/index.aspx


Consider these questions for selecting TMFs

1. What is the purpose of the 
TMF? 

2. What level(s) does the TMF 
address? 

3. What dissemination and 
implementation concepts are 
included? 

4. How generalizable or specific is 
the TMF’s orientation (e.g., 
context, intervention)? 

5. Are measures available?
6. What is the timeframe?



(1) Select Appropriate Implementation Framework(s)
(2) Establish and maintain community stakeholder engagement and partnerships
(3) Define issue and develop research questions and hypotheses
(4) Develop an implementation mechanistic process model or logic model
(5) Select research and evaluation methods
(6) Identify implementation determinants (barriers/facilitators)
(7) Select and tailor, or develop, implementation strategy(s)
(8) Specify implementation outcomes and evaluate implementation
(9) Use a framework(s) at micro level to conduct and tailor implementation
(10) Write the proposal and report



What IS TMF(s) have you used or are using 
currently?

What is your most burning question about using IS 
TMFs?

Respond in the chat



How do we identify key barriers and facilitators 
to the implementation of your solution in your 
context? 

What strategies can you use to address the 
barriers and amplify the facilitators?



PARTNER 
ENGAGEMENT



Identifying barriers and facilitators

 ADD TEXT ON THIS

Lewis CC, Klasnja P, Powell BJ, et al. From Classification to Causality: Advancing Understanding of Mechanisms of Change in 
Implementation Science. Front Public Health. 2018;6:136. doi:10.3389/fpubh.2018.00136



Implementation strategies

• The intervention/practice/innovation = THE THING
• Implementation strategies = the stuff we do to try to help 

people/places DO THE THING 
Powell, B.J., Garcia, K.G., Fernandez, M.E. Implementation Strategies in Optimizing the Cancer Control Continuum, Eds. David 
Chambers, Cynthia Vinson, and Wynne Norton (2018) 
Curran, 2020



Implementation strategies 

*Expert Recommendations for Implementing Change;
NCI, 2018; Powell et al., 2012, 2015; Proctor et al., 2013  



What are key barriers and facilitators in the 
implementation setting you are working in?

Respond in the chat



Who are key implementation partners 
addressing the OSH issue?

Who are the key beneficiaries of the 
implementation of this solution to address the 
OSH issue?



PARTNER 
ENGAGEMENT





https:// dicemethods.com/tool



Who are some key implementation partners you 
were not initially thinking about?

Respond in the chat



What counts as success for each of the 
partners?
What counts as success for each of the 
beneficiaries?
How can you measure if success has been 
achieved?



PARTNER 
ENGAGEMENT



Implementation 
Outcomes
Feasibility

Fidelity
Penetration

Acceptability
Sustainability

Uptake
Costs

*IOM Standards of Care

Implementation outcomes

What?

EBI

How?

Implementation
Strategies

Implementation Research Methods

Service
Outcomes*
Efficiency

Safety
Effectiveness

Equity
Patient-

centeredness
Timeliness

Patient Outcomes

Clinical/health 
status

Symptoms
Function

Satisfaction

Proctor EK, Landsverk J, Aarons G, Chambers D, Glisson C, Mittman B. Adm Policy Ment Health. 
2009;36(1):24-34. doi:10.1007/s10488-008-0197-4

CONTEXT

CONTEXT

CO
N

TE
XT

CO
N

TEXT

The Usual
The Core of 

Implementation 
Science



Proposed criteria for rating dissemination and implementation
measures for scientific soundness and practicality

GOLD STANDARD MEASURE RATING CRITERIA -
For Primary Research Focus

PRACTICAL MEASURE RATING CRITERIA - For 
Real-World Application1

Reliable: Especially test-retest (less emphasis on 
internal consistency)

Feasible*: Brief (generally 2 to 5 items or less); easy to 
administer/score/interpret

Valid: Construct validity, criterion validity, performed 
well in multiple studies

Important to Practitioners and Stakeholders*: 
Relevant to health issues that are prevalent, costly, 
challenging; helpful for decision makers or practice

Broadly Applicable: Available in English and Spanish, 
validated in different cultures and contexts; norms 
available; no large literacy issues

Actionable*: Based on information, realistic actions can 
be taken, e.g., immediate discussion, referral to 
evidence-based on-line or community resources

Sensitive to Change* (if applicable): Longitudinal use, 
for performance tracking over time

User Friendly: Patient interpretability; face valid; 
meaningful to clinicians, public health officials, and 
policy makers

Public Health Relevance: Related to Healthy People 
2020 goals, key IOM objectives or national priorities

Low Cost*: Publicly available or very low cost to use, 
administer, score, and interpret

Enhances Patient Engagement: Having this 
information is likely to further patient engagement

Do No Harm: Can likely be collected without interfering 
with relationships, putting respondents at risk, or 
creating unintended negative consequences

(Rabin et al. Implement Sci 2012 7:119)



Examples of key implementation & OSH effectiveness 
outcomes (Guerin et al., 2022)

https://doi.org/10.1016/j.ssci.2022.105763



IS measures (examples)

 Acceptability of Intervention Measure
 Intervention Appropriateness Measure
 Feasibility of Intervention Measure 

– Measures by Weiner and colleagues 
(2017), 12 items, four for each 
construct

• Implementation leadership 
– A 12-item measure of 

implementation leadership (with four 
subscales, 3-items each) by Aarons 
and colleagues (2014). 

The Society for Implementation Research 
Collaboration Instrument Review Project: 
https://societyforimplementationresearchco
llaboration.org/sirc-instrument-project



Key principles of defining, measuring, and sharing 
success

 Defining success at multiple levels 
from the perspective of multiple 
partners, and across multiple phases

 Remember, evidence on what? 
(reach, equitable and sustained 
impact)

 Measuring and interpreting success 
using multiple methods and 
multiple perspectives

 Sharing findings on success using 
multiple methods, products, 
channels reaching multiple partners



Putting it all together 

Logic model of an IS study for OSH

Guerin RJ, Harden SM, Rabin BA, et al. Dissemination and Implementation 
Science Approaches for Occupational Safety and Health Research: Implications 
for Advancing Total Worker Health. Int J Environ Res Public Health. 
2021;18(21):11050. Published 2021 Oct 21. doi:10.3390/ijerph182111050



Young worker safety and health: An OSH case example
(Partner engagement, outcomes, measuring success)

Artwork for the NIOSH Youth@Work-Talking Safety
curriculum by Chi-Yun Lau



Partner engagement 
 Key partners: M-DCPS 

administrators, Board of 
Education, union leaders 
(American Federation of 
Teachers), OSHA 

 Service providers: ~50 
Miami Dade County Public 
Schools (M-DCPS) high 
school CTE teachers 

 Intervention recipients: 
~6,000 career tech students 
in health sciences pathway, 
grades 9-12

M-DCPS Superintendent, Alberto Carvahlo (center), NIOSH PI 
Rebecca Guerin, 4th from right, and the Board of Education, 2016



Adapted from the Practical, Robust, Implementation and Sustainability Model (PRISM) 
(Feldstein & Glasgow, 2008).

RE-AIM 
outcomes

Multilevel outcomes 



An implementation science lens helps our research:
 Consider more systemically what is 

important for implementation in the 
local context 

 Identify strategies that support 
participating schools to implement 
with fidelity (and sustain) the 
program

 Identify measures that consider 
who’s being reached and are we 
reaching those most in need?

 Prepare the program for future scale 
up/out 

 Assess the impact of our program 
(and any unintended consequences)

Artwork for the NIOSH Youth@Work-Talking Safety
curriculum by Chi-Yun Lau



Questions?



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily 
represent the official position of the Centers for Disease Control and Prevention.

rguerin@cdc.gov

barabin@health.ucsd.edu
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