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Measurement of
Lagging Indicators

Learning Health System — Performance Measurement

Value Delivery Objectives
* Improve quality of care/ patient outcomes
* Improve patient experience
* Reduce costs
* Improve provider work experience

LHS Implementation Objectives

To what extent are
we delivering value
to stakeholders?

To what extent are we

Measurement of
Leading Indicators

Learning Cycle Objectives
* Establish team and define clinical problems of interest
* Capture practice as data (P2D)
* Translate data into knowledge (D2K)
* Implement knowledge into practice (K2P)

Infrastructure Objectives

* Develop competencies & expertise, incentive structure,
teamwork, leadership (People)

* Develop standardized policies and processes, standardized
methodologies (Policies & Processes)

* Develop analytics and visualization capabilities, modelling
techniques, software, hardware, data warehouses,
interoperability standards (Technology)

instantiating learning
cycles?

How mature are our
learning communities?

To what extent are we
supporting learning
communities with
infrastructural
services?

How mature is our
infrastructure?

We sought to develop a measurement methodology for learning health system (LHS) performance
using a maturity model approach. Our aim is to enable measurement of the extent to which LHS
objectives are met by any given health system (i.e., the “LHS-ness” of a health system). With such
measurement, we may be able evaluate the extent to which an LHS is able to deliver higher value to
stakeholders compared to other health care delivery systems.
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LHS Development Methodology

B LHS Conceptual Model loop” concept of organizational learning:
Value to patients, while clinical teams instantiate their LHS o
_ oroviders, health Value delivered to multiole stakeholders learning cycles, an LHS operations team is gl As.sess 2.2. As;ess 2.3. Prioritization of
system, payers, and P able to provide support by instantiating its maturltY level maturity level bot'FIenecks and
other stakeholders a ﬁ ﬁ own LHS development cycle. of Iearnlr?g. for LHS Fle5|gn of
L communities infrastructure improvement plans The LHS maturity
— model is the
Multi ) LC1 LC2 LCN 2. Plannine f basis for an LHS
ultiple Ie:.:1r.n|ng 31 Implement - anning ftor development
communities Improvement LHS Development Methodology improvements methodology. It
instantiating D2K K2P D2K K2P D2K K2P plans for each » measures the
learning cycles to - learning . extent to which
solve specific clinical P2D P2D P2D community 3. Implementing LHS Operations LHS obiecti
problems of interest v ) v improvements Team objectives
are met (through
3.2. Implement I process
- ﬁ ﬁ ﬁ improvement capability
plans at the 1. Value and LHS measures) and
Common set of infrastructure Maturity Assessments prepares for
infrastructural services Policies & / level cycles of
supporting all learning Technology People Measurement: where are we? planning and
communities Processes ‘/\ improvement
. 1.1. To what 1.2.To what extent 1.3. To what
Standardized extent are we are our learning extent is our
- Adapted from Friedman et al, Menear et al. methodology for delivering communities infrastructure able
rapid development value to instantiating to support our
cycles stakeholders? learning cycles? learning

We conceptualize an LHS as multiple teams (clinician-led learning communities) instantiating
learning cycles for value improvement. In a learning cycle, teams a) routinely generate
knowledge from data extraction, and b) implement knowledge into practice using behavior
change techniques and standardization of care practices. In an LHS, teams are supported by

infrastructural services that leverage people, processes, and technology.

communities?

Lagging -
performance * LHS Maturity Model
indicators .
Focus of this iteration of the Leading
LHS maturity model performance
indicators
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Process Reference Model — LHS Learning Cycle

Cycle Phase

Process Domain

1. Team
Configuration,
Leadership, and
Values

Process Domain Area
1.1. Stakeholder configuration
and partnerships

1.1.1. Form the learning community

Process

1.1.2. Develop and manage partnerships

1.2. Leadership and team values

1.2.1. Develop participatory leadership

1.2.2. Develop team identity and culture
2.1.1. Define patient population

2.1.2. Define clinical questions

2.1.3. Define outcomes of interest

2.1.4. Define clinical improvement goals

2.1. Defining clinical problems of
interest

2. Clinical Problems

Foundational
of Interest

Definition

2.2. Literature review and
synthesis

2.2.1. Review and synthesize available literature

w

. Work Planning

3.1. Project management

3.1.1. Develop and implement a project plan

3.1.2. Develop team communication and coordination systems

3.2. Resources

3.2.1. Acquire and manage necessary resources

4.1. Data extraction and

4.1.1. Optimize documentation practices for data extraction

4.1.2. Develop and implement data collection methods

Practice Change

4. Data Extraction | i
Performance Integration 4.1.3. Integrate data sources and measure outcomes of interest
to Data 4.2. Data quality and refinements | 4.2.1. Develop and implement a data quality control plan
5.1.1. Develop and maintain a data management and deliver
L) 5. Data 5.1. Data management system B & y
system
Management - -
5.2. Data flow automation 5.2.1. Develop and manage data flow automation
6. Data Analysis 6.1. Regulatory compliance 6.1.1. Ensure regulatory compliance
and . . N 6.2.1. Develop and implement a data analytics plan
Data to . 6.2. Data analytics & visualizations P - P - .y - £
Knowledge Visualization 6.2.2. Develop and implement data visualization
& L. 7.1. Knowledge generation 7.1.1. Identify clinical knowledge for implementation
(D2K) 7. Designing

7.2. Determinants to knowledge
implementation

7.2.1. Identify and prioritize determinants to implementation

Knowledge to

8. Promoting
Practice Change

8.1. Designing implementation
strategies

8.1.1. Design implementation strategies

8.1.2. Pilot test implementation strategies

8.2. Implementation strategy

8.2.1. Deploy implementation strategies

8.2.2. Ensure adaptations and fidelity

Performance - -

e 8.2.3. Evaluate implementation outcomes

(K2P) -

" 9.1. Sustainment of s .
9. Sustaining . 9.1.1. Ensure sustainability of improvements
improvements
Improvements = — - - -
9.2. Knowledge dissemination 9.2.2. Disseminate knowledge from learning cycle
N=4 N=9 N =18 N=30

Conclusions

Performance to Data

LHS Learning Cycle Process Domains

Data to Knowledge (D2K)

6. Data Analysis
and Visualization

7. Designing
Practice Change

(P2D)
D2K K2P
4. Data
Extraction
P2D
5. Data
Management Foundational

\

1. Team Configuration,
Leadership, and Values

Foundational

2. Clinical Problems of
Interest Definition

We developed a process reference model for the LHS learning cycle and a self-assessment questionnaire for teams to
evaluate their LHS process capabilities. For each process in the model, associated Likert-scale questions are designed to
evaluate process capability. The questionnaire design method used best practices for outcomes measurement
development, including cognitive interviews with users. Process capability scores produced by the answers to the
guestionnaire are then aggregated into a learning community maturity level score for each team. Using results from
their self-assessment, teams may track progress across learning cycle process domains and plan for improvements.

LHS Operations Team Dashboard
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* Teams may use their radar graphs to review
progress in meetings and discuss next steps

Stage-gate modular development

Foundational

Foundational

Foundational

Learning Cycle Maturity Grid

Maturity Maturity Maturity
' Level 3 | Level 4 Level 5

Foundational

Foundational

Efficient and effective
learning cycles lead to
higher value delivery

* Value in health care as a composite score of multiple measures: patient

~

outcomes, patient experience, costs, provider work experience.

In value-based health care, specific outcomes measures should be developed
for specific treatments and clinical conditions.
* The LHS aims to achieve higher value through routine discovery and
implementation of knowledge about best practices.

Q
P2D P2D P2D P2D

Q

5 years at Michigan D2K D2K D2K N

< —— Q
K2P K2P

Agile project management for shorter lead time

a

The team is
brainstorming ideas
for its learning cycle,

and is fully formed
yet. Its learning

goals are not clearly
defined yet but

there is interest in

the LHS. Data have

not been extracted
yet for analysis.

The team has
gathered relevant
stakeholders
engaged in the LHS.
They have defined
their learning
objectives more

clearly and identified

the data they need.

Data extraction has
begun, but no

formal data analysis
occurred yet.

The team has
conducted data
analysis for clinical
knowledge
generation based on
extracted data. Data
visualization is now
available to
clinicians., but
clinical knowledge
implementation has
not yet begun.

The team has
implemented clinical
knowledge from
data analysis using
implementation
strategies. Clinical
outcomes have been
improved for their
patient population

A 4

The team has
iterated and refined
multiple learning
cycle, with
successive
implementation and
evaluation of best
practices. Significant
improvement in
clinical outcomes
have been
demonstrated

By operationalizing measures for LHS process capability and maturity levels, we developed a
reference model for teams developing their LHS programs. Through standardization of processes
and agile project management methodology, we aim to shorten lead time to LHS development.

Improvements in
infrastructure maturity
lead to more effective
and efficient learning
cycles

N 7

r

Learning communities aim to generate knowledge from routinely collected data
and implement that knowledge into practice (learning cycles) for higher quality
of care

A mature learning community has developed learning cycle processes and
socio-technical capabilities

Measurement of learning community maturity indicates bottlenecks and
provides a roadmap for improvement.

The LHS infrastructure supports the work of learning communities

Facilitates the instantiation of learning cycles and provides scalability and
standardization

Infrastructure engages people, processes, and technology to support learning
cycles

Measurement of infrastructural maturity indicates bottlenecks and provides a
roadmap for improvement.

Future research applications:
Software application development: infrastructural tool to support standardization of LHS methodology across multiple teams within a health system

Model refinement: expansion of processes to include infrastructural service capabilities and additional measurement tools and process capability indicators
LHS research and theory: survey multiple LHS teams across clinical domains using the instrument for theoretical insights into the LHS maturity process

Measuring the Multiple Dimensions of an LHS

Value 2
(Patient
outcomes /

Coupled with clinical outcomes
measures, the process capability self-
assessment questionnaire enables an
evaluation of the extent to which
learning community maturity leads to

costs)

|

higher value to stakeholders:

Learning

» Time

Community
Maturity

Time

Infrastructural
Maturity

\ 4

Time

\ 4

Hypotheses:

a) Learning community maturity
leads to higher value to patients

b) LHS infrastructure maturity leads
to learning community maturity

Test:

i) Measurement of value delivery
over time

ii) Measurement of learning
community maturity over time

iii) Measurement of LHS

infrastructure maturity over time




