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Objectives At the end of this talk, 
participants should be able to:

Ø Define implementation science for a 
colleague or lay person

Ø Explain the relevance of implementation 
science to emerging technologies



A reflexivity statement



Some of 
the hats 
I wear

anesthesiologist intensivist health services
researcher



My lab uses 
implementation 
science to improve 
patient care





Accelerate Health Equity
www.ahephl.org

AMETHIST@Penn
www.bit.ly/AMETHIST



Implementation science: 
How do we get people and 
systems to change their 
behavior?





access

knowledge

not 
following 
evidence

What gets in 
the way of 
reaching our 
goals for 
care and 
outcomes?



Implementation science bridges the 
evidence-to-practice gap

evidence practice

Implementation
science



Evidence-
based 
practices in 
perioperative 
medicine

Active warming 
during general 

anesthesia

Enhanced 
Recovery After 

Surgery

Nausea 
prophylaxisQuantitative 

neuromuscular 
blocker monitoring



Implementation science 
“is the scientific study of 

methods to promote the 
systematic uptake of 

research findings and other 
evidence-based practices 
into routine practice, and, 

hence, to improve the 
quality and effectiveness of 

health services and care”

Eccles MP, Mittman BS. Welcome to implementation 
science. Implementation Science 2006;1:1.

evidence practice



Anne Sales, PhD
University of Missouri

“Implementation science 
is the study of human 

behavior change under 
organizational constraints”



Who should care 
about implementation?

Patients, 
families, 

caregivers

Researchers, 
developers, 
innovators

Clinicians & 
allied health 
professionals

Payers &
health 

systems

Regulators, 
legislators





University of Arkansas for Medical Sciences Translational Research Institute. 
https://tri.uams.edu/about-tri/what-is-translational-research/



Lane-Fall, Curran, Beidas. BMC Med 
Res Methodology 2019; 19(1):133



Implementation 
science is a mutt.

Public health 
& program 
evaluation

Psychology & 
behavioral 
sciences

Management 
science & 

organizational 
theory

Community 
partnered 
research

Systems & 
human factors 
engineering

Communication, 
dissemination,

marketing



What makes 
implementation science 
different from 
“business as usual”?



Key 
features 
of IS

‣ Implementation science is done in partnership 
with patients/clients, communities, stakeholders

‣ IS outcomes are different than traditional 
effectiveness outcomes

‣ Contextual nuance is informative, 
not problematic

Williams & Beidas, J Child 
Psychol Psychiatry 2019; 
60(4):430-450

‣ IS uses specific language, methods, theories, 
frameworks, and strategies

‣ There is an evidence-based “thing” 
to be implemented



Focal areas 
within 
implementation 
science

‣ Health equity
‣ De-implementation
‣ Policy implementation
‣ Dissemination & communication
‣ Patient-facing implementation 
‣ Tech / mobile health
‣ Intervention design
‣ Global health
‣ Implementation practice



Tensions in 
the field

‣ Generalizing lessons from 
specific contexts

‣ Implementing imperfect 
evidence

‣ Spread and scale
‣ Capturing and understanding 

complexity
‣ Balancing speed and rigor



Ongoing 
challenges in 
implementation 
science

‣ Equity & IS



Loper A, Woo B, Metz A. Equity is 
Fundamental to Implementation 
Science. Bringing Equity to 
Implementation. Stanford Social 
Innovation Review, Summer 2021. 



Ongoing 
challenges in 
implementation 
science

‣ Equity & IS
‣ Risk of creating rather than 

eliminating evidence-to-practice 
gaps

‣ When are innovations ready for 
implementation? What standards 
of evidence should be used?



What imp sci 
has to teach us 
about adopting 
emerging 
technologies

‣ Leverage qualitative data
• Observations
• Interviews
• Artefacts



Learning 
from seeing



What imp sci 
has to teach us 
about adopting 
emerging 
technologies

‣ Leverage qualitative data
‣ Workflow is paramount
• Consider systems, not individual 

technologies
• Determine competing priorities
• Don’t make work harder



Bat-Zion Hose, PhD, for the Lane-Fall lab (unpublished data)

We need to 
understand 
workflow to 

change 
behavior



What imp sci 
has to teach us 
about adopting 
emerging 
technologies

‣ Leverage qualitative data
‣ Workflow is paramount
‣ Match implementation 

strategies to context
• Education is necessary but 

insufficient



33

Determinants (TICD Checklist; 3-5)

Change Objectives Implementation Strategies

Universal
Education/Training (Train-the-
Trainer)
(1, 7, 8, 9, 10, 12, 14, 15)

Internal Facilitation 
(2, 3, 4, 5, 6, 14, 16) 

Tailored
Promote Adaptability 
(2, 3)

1. We have an existing hand-off process.
2. Communication depends on the situation.
3. We already use HATRICC.
4. We know the benefits of using HATRICC.G

ui
de

lin
e

fa
ct

or
s

1. Attendance by the full team for all of hand-off is 
inconsistent.
2. Communication styles and information during 
hand-off varies. 
3. Existing clinician relationships and dynamics 
influence hand-off.

1. Quality metrics are often determined by 
external stakeholders.
2. Risk reduction is a factor in decision-making.
3. Cost and payment models influence clinical 
practice.

1. Existing tools have varied use by clinicians
2. Unique set of resources needed for each transfer 
and hand-off.
3. Health system has robust QI infrastructure.
4. Health system goals may affect HATRICC 
adoption.

1. Hospital and health system leadership decide 
QI metrics and goals.
2. Financial factors influence QI initiatives.
3. Process evaluation is important.
4. Peer benchmarking is perceived as helpful.

• Feasibility*
• Acceptability*
• Appropriateness*
• Affordability (cost)
• Fidelity †

• Sustainment †

• Clinician workload*

• Clinician Satisfaction*

• New onset organ failure^

• Adverse events ^ 

• Information omissions† 

• Teamwork†

• Professionalism†

Outcomes

Im
plem

entation
Process

Effectiveness

Sustainment Phase

Mandate Change 
(4, 11, 17)

Resource sharing 
(13)

1. Each clinician has their own area of expertise. 
2. The level of experience influences hand-off
3. Training for hand-off is unique for each role.

1. Patient needs take priority over hand-off
2. Additional tools are needed for complex patients
3. Additional resources are needed to ensure hand-off
4. Known patients have abbreviated hand-off
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Implementation Phase

* Surveys | † Observations | ^ Medical Record
I Individual | T Team | U Unit | 

H Hospital/Organization

1. Describe the core components 
HATRICC T U

2. Describe how to adapt HATRICC U

3. Demonstrate how to adapt HATRICC I T

4. Expect HATRICC to be used at each 
hand-off. I U

5. Demonstrate how assessments fit into 
HATRICC process I T

6. Describe importance of communication 
before, during, and after HATRICC. I T

7. Describe how the use of HATRICC is 
more beneficial than current practice. T U

8. Describe how HATRICC fits within 
existing practice. U

9. Describe how HATRICC supports 
existing QI measures H

10. Tailor HATRICC training for each role. 
T U

11. Expect clinicians to stay for whole 
hand-off. U

12. Describe outcomes (process, patient, 
financial) of HATRICC H

13. Identify what resources needed to 
support HATRICC/hand-off process. U H

14. Describe benefits of HATRICC for 
each clinical role. I T

15. Describe importance of cognitive aids. 
T 
16. Describe benefits of team-based 
approach to HATRICC. T U

17. Advocate to change external quality 
metrics H

Implementation mapping for strategy selection
Unpublished data, Lane-Fall lab



What imp sci 
has to teach us 
about adopting 
emerging 
technologies

‣ Leverage qualitative data
‣ Workflow is paramount
‣ Match implementation strategies to 

context
‣ Bring all stakeholders to the 

table
• Incentives & priorities will differ by 

stakeholder



Engaging stakeholders 
in research



What imp sci 
has to teach us 
about adopting 
emerging 
technologies

‣ Leverage qualitative data
‣ Workflow is paramount
‣ Match implementation strategies to 

context
‣ Bring all stakeholders to the table
‣ Design implementable (and 

usable) technologies



Creating implementable 
technologies



What imp sci 
has to teach us 
about adopting 
emerging 
technologies

‣ Leverage qualitative data
‣ Workflow is paramount
‣ Match implementation 

strategies to context
‣ Bring all stakeholders to the 

table
‣ Design implementable and 

usable technologies



Thank you!
LaneMe@upenn.edu


