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Hypothesis: Person-centered,
registry enabled learning health
systems can successfully
coproduce better health, value,
science ... by leveraging
conversations & data
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5. Conclusion
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Wayne Gretzky



Case: Dartmouth @
Spine Center Inspiring
Swedish Quality
Register

Weinstein JN, et al. The
SPORT value compass: do
the extra costs of
undergoing spine surgery
produce better health P/ 4
benefits? Medical Care / Q
2014 Dec. 52(12):1055-

63 it 3 ; / .ﬂs'v;:g Wetni. 2y, o / :'
-7 £ ;
‘ Peed gy : S, Darimenit. g

v

\ ’

Lisa Weiss, MBA Jim Weinstein, MS, DO



A Patient Completing their
Health Status (PROMSs) Survey
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Coproduction Dashboard: Trackir
Outcomes for INDIVIDUAL Patier

PROMs:
SF-36,
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Dartmouth Spine Center: A Learning System

Feed Forward
Acute
I I I I I > Care
Management
Referral Orientation Initial Chronic Care d Q
d Q or Visit |y & Work Up »| Management
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Functional
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People with ‘ any iy ¢ healthcare
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Palliative
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Using feed forward data for better conversations and
turning it into registry feedback data for value improvement & science



Research
on Value of
surgery:
NIH RCT

Trial

Herniated Disk
Outcomes @ 2 Years
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JAMA —--

NIH RCT Trial: 12 centers, over 100 publications

A TRUE COPRODUCTION LEARNING HEALTH SYSTEM

IMPROVING OUTCOMES, VALUE & SCIENCE
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2000

Staffan Lindblad, MD, PhD

Swedish
Rheumatology
Quality Register

RA remission rates
Improving Across all of Sweden
since 2002

Person-centered, registry-enabled
learning health system ... on a
national scale



“Gene, this is what we need to focus on.”

Partnership

iCommunication t
Patient Physician



The SRQ Approach

Patient is Registering Data on Swollen and Tender
Joints on her Tablet



https://www.youtube.com/watch?v=Kmqzy1hqcOw

Your joints today = __| Yourjoints today )

Swollen joints? Painful joints?
Mark the Joints that are swollen today. I none Is swollen please continue to the next question. Mark the joints that ars painful todsy.  none is painul please continue to the next question.

— —v— Lo e

Pansote — Tmm— Fatsels  T—
Your joints today b ___J Your joints today e
Mark the joints (shokder, clhaw and kaee) that are swollen today Mark the Jalnts (sholder, elbow and knee) that are painful today
1 wooe s ywullen please contisue t the pext question. [T noee is painfis] please continue w the next question

£ << Provious ‘ i “ﬂ"" 2k ?‘ i Next>> << Previous
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Pain Points

Patient Module

Patient’s Overview
Your Disease Activity Din behandling

2015 2015

Earlier | Later
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<<Previous part ~ Print the whole summary
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Disease Severity



Clinician Module
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SRQ Point of Care Coproduction Dashboard
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RA Disease Burden in Sweden “Cut in Halt”

2014

Open-Tight Clinic is introduced
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Then | got a call from my friend at RWIJF ...



Concepts:
Developing a
Conceptual Model

“Gene, why don’t you
draw up a model for
our brainstorming
session tomorrow?”

7 Y
Paul Batalden, MD



Registries + Learning Systems + Coproduction:
A New Conceptual Model
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A Learning Health System for
Coproducing Health, Value, Science
& Conversations

PATIENT-PROFESSIONAL QUALITY IMPROVEMENT
PARTNERSHIPS & RESEARCH NETWORKS
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Optimal Health & High Value Care
& Research




Core o

Vodel

Co-deliver the
treatment plan that
usually involves daily

self-management
and adherence to
plan and occasional

treatments by a
professional clinician

or clinical team

" The

Co-assess the patient’s health status and how the
treatment plan has been working to improve
patient’s health and well-being

Co-decide on what
the next steps in the
patient’s treatment
plan should be based
on relevant evidence
and past experiences
to MINIMIZE the

BURDEN OF DISEASE

Co-design the treatment plan for daily care and
professional interventions to attempt to minimize
the BURDEN of TREATMENT

“There are two
experts in the room.”



thehmyj

BMJ 2016,354:i3319 doi: 10.1136/bm|.i3319 (Published 1 July 2016) Page 1 of 6

ANALYSIS

CrossMark
chick for updates

Patient focused registries can improve health, care,
and science

OPEN ACCESS

Eugene Nelson and colleagues call for registries of care data to be transformed into patient centred
interactive learning systems

Eugene C Nelson professor', Mary Dixon-Woods professor®, Paul B Batalden professor’', Karen
Homa researcher’, Aricca D Van Citters researcher’, Tamara S Morgan researcher', Elena
Eftimovska professor’, Elliott S Fisher professor’, John Ovretveit professor®, Wade Harrison
researcher’, Cristin Lind professor®, Staffan Lindblad professor” ®




A Learning Health System for
Coproducing Health, Value, Science
& Esprit de Corps

Now co-designing & implementing the model for:

Partne-rship for inicians \i ¢ CySUC FIbI’OSIS US & SWEden

* Adult Crohn’s & Colitis: IBD Qorus
e Peds & Adult Rheumatology: US, Canada, & UK

* Palliative Care/Serious lliness: D-HH & US

Patient & Family

Support Networks

e Cancer: Northwestern & D-HH

e Kidney Disease: Northwestern

Optimal Health & High Value Care * Multiple Sclerosis: MS-CQ



Model Based on Two Core Concepts

Coproduction: Eiinor ostrom Learning Systems: peter Senge

* Tragedy of the commons * The Fifth Discipline

* Raw competition * Leading organizations must
be learning systems and
continuously improve

* Cooperative coproduction ability to achieve their
mission

e Common pool resources

* Nobel Prize winning

concept * |OM popularized “learning

health system” concept



Coproduction and Economics

Coproduction can create services
that are more efficient and effective
and sustainable.

-~
L.
A Y

e

Elinor Ostrom
Nobel Laureate




Coproduction & Health Services

The Big Idea

PauI Batalden, MD

“All services, at some level, are coproduced.”



Coproduction Defined

The interdependent work of patients and professionals to
design, deliver, assess and improve the relationships and
actions that contribute to the health of individuals and
populations through mutual respect and partnership that

leverages each participant’s unique assets, expertise and
actions.

M Batalden, BMJQ&S, 2017. (modified)



Senge On Learning Organizations

“Learning organizations” are
those organizations where people
continually expand their capacity

to create the results they truly
desire, where new and expansive
patterns of thinking are nurtured,
where collective aspiration is set
free, and where people are
continually learning to see the
whole together."




Learning
Health
System

Defined

“A learning health system ...
generates and applies the best
evidence for the collaborative
health care choices of each patient
and provider ... (and) drives the
process of discovery as a natural
outgrowth of patient care.”




Real World Cases: Learning
Systems Selected Evidence of

1. Cardiac Surgery: 1998

= Northern New England Cardiovascular Study Group (NNE)

2. Cystic Fibrosis: 1992

= CFF Registry Enabled Learning Health System

3. Rheumatoid Arthritis: 2002

= Swedish Rheumatology Quality Register (SRQ)

Health

Mmpact



Northern New England Cardiovascular Study Group:
CABG Mortality “Cut in Half” in 10 Centers

Adjusted In-hospital Mortality
Rates

4 First intervention

Iribarne A, Leavitt BJ, Westbrook BM,
et. al.; Northern New England
Cardiovascular Disease Study Group.
Ann Thorac Surg. 2019 Nov 23. pii:
S0003-4975(19)31738-2. doi:

10.1016/j.athoracsur.2019.10.008.
n=46,507

1987 1989 1991 1993 1995 1997 1999 2001 2003

2/26/20 NNE for 117 19



https://www.ncbi.nlm.nih.gov/pubmed/31770501

CF Foundation Registry Enabled Learning System:
10-year Gain in Life Expectancy in 185 Centers

10-year gain in life expectancy from 1990 - 2012
before breakthrough protein modulators developed



Swedish Rheumatology Quality Register:
RA Disease Activity Reduced 12% to 3% in Sweden
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Figure: Split limits XmR Statistical Process Control (SPC) chart  Credit: Oliver BJ (2018). In Godfrey M, Foster TC, Johnson
(in green) with superimposed longitudinal trend fit line (in JK, Nelson EC, and Batalden P. Quality by Design: A Clinical
red) of C Reactive Protein Levels in RA patients followed by Microsystems Approach. 2" Ed. Jossey Bass.

the SRQ from 2002-2017. Mean CRP levels are depicted by
black lines. Upper and lower control limits are depicted by
dashed green lines.



Dartmouth’s Learning
Health System in Oncology



Our

Patients

Dartmouth’s Our
Learning Health

System in Oncology

Designing for Better
Outcomes,
Experience, Value and
Science

Together,
we bring the full power of our
collective expertise
to provide the best possible

care to our patients, our people and our
communities.




ools & Innovations to Support Teams

‘‘‘‘‘‘‘‘‘

Peer-to-Peer
Patient Point of Care Facilitated
Wisdom Dashboards Support
Network

Serious lliness
Conversation
Model of Care

Measurement
& Scholarship

Collaborative Learning Network

Learning, Measuring, Sharing, and Improving Together
I G G U U




The Serious lliness
Conversation Guide is a
framework to make
conversations about seriously
ill patients’ priorities

more efficient,

higher quality

and more meaningful.

ARIADNELABS

www. ariadnelabs.org

Serious lliness Conversation Guide

42 Dartmouth-Hitcheock

SET UP

“I'd like to talk about what is ahead with your lliness and do some thinking in advance about what is
important to you so that | can make sure we provide you with the care you want — is this okay?"

“IN be using this Guide to help me assure | don't miss any important information.”
F RESISTANT
Hope for best/prepare for bumps in the road; Benefit to family of planning ahead; No decisions necessary today

ASSESS

“What is your understanding now of where you are with your iliness?*
FOLLOW-UP PROMPTS

“What is your understanding of what the future may hold with your liness?

“How much information about what may be ahead with your illness would you like from me?”
FOR EXAMPLE

“Some patients like to know about time, others like to know what to expect. others like both.”

SHARE

“l want t» share with you my understanding of where things are with your illness..."”

Uncertain: It can be difficult to predict what will happen with your illness. | hope you'll continue to live well
for a long time but Frn worried that you could get sick quickhy, and | think it's important to
prepare for that possibility

Time: “I wish we werent in this situation, but I'm worried that time may be as short as [give a range]”

Function:  *| hope that this is not the case, but I'm worried that this may be as sirong as you feel, and
things are likely to get more difficult.”

Best Case’ |t can be difficult to predict what will happen with your illness. | hope in a best case :
Worst Case:  worry that in the worst case . The most likely outcome is :

EXPECT & RESPOND to EMOTION (s=e over)

EXPLORE

“What are your most important goals if your health situation worsens?”

“What are your biggest fears and worries about the future with your health?”

“What gives you strength as you think about the future with your illness?"

“What abilities are so critical to your life that you can't imagine living without them?"

FOR EXAMPLE:

- e people need to be able to do things for themselves, like toileting, in order to say life is worth living; other people
need to nteract meaningfully with lowed ones, and others say life is lifie, no matter the quality. How about you?”

“If you become sicker, how much are you willing to go through for the possibility of gaining more
time?"

IP PROMPTS
ences have youffamily members had with serious liness, and what did you leam from those experiences?
s th anything you are certain you WOULD NOT want to go through?”

“How much does your family know about your priorities and wishes?"

CLOSE

CONSIDER

nviting patient's healthcare dJenlsumogae andror family to discuss together "so they know what's important to ¥ u”
“I've heard you say that iz really important to you. Keeping that in mind, and what we know
about your iliness, | recommend . How does this plan seem to yous"

“We will do everything we can to help you through this.”

DOCUMENT in the ACP NAVIGATOR




More, Earlier, Better, and Visible

Use of the SICG in oncology and high risk primary
care settings led to:

v Earlier discussions before EOL
v" Increased EOL discussions before death
v Higher quality discussions followed best practices

v Documentation highly visible in eMR

Lakin, Health Aff, 2017; Paladino, JCO 2015 (suppl 29S; abstr 9); Bernacki, JCO 2015 (suppl 29S; abstr 39)

" 4
& VITALtalic  ARIADNE|LABS



Clinicians using a guide more
frequently elicited patients’ goals
and values

44%

Control
P<0.001

ARIADNE LABS Paladino J, JAMA Oncol. 2019;5(6):801-809.



Intervention patients had lower rates of
moderate to severe anxiety

20% m Control B Intervention

Baseline Weeks
p=0.048 p=0.02

Anxiety

Percent
of
patients
with
moderate
or severe
anxiety

ARADIE LA8S Bernacki RJAMA Intern Med. 2019;179(6):751553.



Patients report meaningful behavior
changes

“Making changes to my will. Plan my funeral.”

“More realistic in my approach with family and friends about my
prognosis.”

“Made a complete list of all my last wishes, such as when | can no longer
go to the bathroom myself | want hospice house care.”

‘I am doing the same stuff as before, just feeling less anxious about the
future (hope for the best, prepare for the worst).”

“I have started to think about what my priorities are in terms of quality of
life.”

“Mostly the conversation brought us closer (Dr. X).”

ARADNE AR Paladino J, JAMA Oncol. 2019;5(6):801—-809!



The SIC Model of Care aims to systematically increase conversations
between oncology teams and seriously ill patients to understand their
goals before complications arise.. while making conversations more
efficient, higher quality, and more rewarding.
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ACP S. NR-POC

"Shawn"
Male, 65 y.0., 6/8/1955

MRN: 75002371-5

Code: History (has ACP docs)
Patient Capacity: Full capacity
Adv Dir: Yes

«3earchs

My Pat List Reminders: None +

(I Hce

Hussain, Khwaja A, MD
@y PCP - General

Coverage: Medicare/Bh Medicar...
Allergies: Blueberry
Active Treatment/Therapy Plans

6/17 UNSCHEDULED ENCOUNTER

Mo vital signs recorded for this
encounter,

SINCE YOUR LAST VISIT
4p Primary Care
& No results

CARE GAPS

@ Hepatitis C Screening
@ 5 more care gaps

PROBLEM LIST (5)

Advance Care Planning

Mo FYI Flags
PATIENT STATUS
Status

CAPACITY CHECKLIST
1. Instructions

2. Capacity Docu. ..
3. Agents/Surreg. ..

4. Aid to Assess...

NOTES

Documentation

5IC Most Recent
SIC Training

Code Status

LEGAL DOCUMENTS

Filed Documents

[ Serious lliness Conversation - complete form below and go to documentation to save as
note.

Serious lliness Conversation

Discussion with:

Agent/Surrc W

What is your understanding now of where you are with your illness? (Select one or
describe below)

For example, what is your understanding of what the future holds with your iliness?

[@ Limited/inaccurate understanding of prognosis or disease trajectory

() Accurate understanding of prognosis or disease trajectory

How much information about what is likely to be ahead with your iliness would you like
from me? (Select one or describe below)

[@AII available information, including time-based prognosis

() Big picture, ‘what to expect’

(O No information, share with DPOA/surrogate (specify name of person)

What prognostic information was
communicated to the patient? (Select one
or more or describe below)

[ Time-based prognosis

[-/ Function-based prognosis ""this is as strong as you will feel""

[ uncertain pragnosis ""Difficult to predict, but there is a possihility you could get very sick, very quickly.™
[ Mot discussed with patient, informatin shared with DPOA/surrogate (document name of person below)

[ other information given

What are your most important goals if your
health situation worsens? (Select one or more
or describe below)

[[]spend time with family

[*/Take care of my family

[JBe at heme
[[]Be physically comfortable

[ ] accomplish particular life goal (describe in text box)

My Note Signed
ACP (Advance Care Planning) 10:18 Am

Senice: |Internal Medicin ©

Summary:
* B E‘) "E} @ L J «InserlSmart‘ex‘tnl_E = = .=.’ 8 \.; +3 3]

Serious lliness Conversation
Date of Conversation: 7/15/2020
Discussien with: Agent/Surrogate

Understanding of illness:
Limited/inaccurate understanding of prognosis or disease trajectory

Information preferences:
All available information, including time-based prognosis

Prognostic infermation given:
Function-based prognosis "™this is as strong as you will feel™ -

Goals:
Take care of my family

Fears and worries:
Uncontrolled symptoms
unable to breathe, terrible pain

Strengths:
Family, Faith or spirituality

Critical abilities:
Physical ability (eg, toileting/bathing self-describe necessary abilities below)
Need to be able to do things for myself (bathroom, getting dressed, sitting on the porch outside)

Trade-offs:
OK with the hospital but no machines (don't want family to have to pull the plug) and no CPR
(when it's my time, it's my time)

Family/Agent/Surrogate awareness:
DPOA/Surrogate present for discussion

Recommendations made: ©

|ngend ||1/§ign H  Cancel |




We aim to have a Serious lliness Conversation with patients who are most likely to experience
significant complications, morbidity, frequent hospitalizations or death in the next 2 years

Revisit/update
SIC at key
times

c
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O
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L
= 4 Hospitalizations
2
- @ Clinic visits
o
@ New line of treatment
>
Serious illness diagnosis - Death
Time
ke . o
‘ ———3 Specialty Palliative Care for
Complex Cases
i ——=> SICs Provided by Every COG
w Slide created by K. Kirkland, MD, DH Palliative Care Section

Graph of function over time adapted from Lunney et al. JAMA 2003



The SIC is efficient, can be shared within teams, adds RVUs

Median time for conversation:
| | | |

Physicians: 22 minutes

ACP billing code

99497 (>16” on ACP) 1.5
0 5 10 15 20 25 30 Minutes
99498 1.4
Conversation completed by:
Multii)le staff:
4%
0% 20% 40% 60% 80% 100% . Percent of

conversations
Lakin JR, Health Aff, 2017.
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SETUP

“I'd like to talk about what is ahead with your iiness and do some thinking in advance about what is
important to you so that | can make sure we provide you with the care you want — is this okay?”

“I'l be using this Guide to help me assure | don't miss any important information.”
F RESISTANT:

Hope for bumps in the read: Benefit to family of planning ahead: No decisions necessary today

ASSESS

“What is your understanding now of where you are with your iiness?"
FOLLOW-UP PROMPTS:
“What is your understanding of what the future may hold with your diness?
“How much information about what may be ahead with your iiness would you like from me?”
FOR EXAMPLE
“Some patients like to know about time. athers like to know what to expect others like both.”

SHARE

“I want to share with you my understanding of where things are with your iliness...

Uncertain: it can be difficult to predict what will happen with your iiness. | hope you'll continue 1o live well
for a long time but 'm worried that you could get sick quickly, and | think its important to

prepare for that possibilty.”

Time: | wish we weren't in this situation, but 'm worried that time may be as short as [give a range]”

Function: | hope that this is not the case, but I'm worried that this may be as strong as you feel, and
things are ikely to get more difficult”

Best Case/

e e
WorstCase: worry that in the worst case ___ The most likely outcome s

EXPECT & RESPOND to EMOTION (see over)

EXPLORE

“What are your most important goals if your health situation worsens?”

“What are your biggest fears and worries about the future with your health?"

“What gives you strength as you think about the future with your illness?"

“What abilities are so critical to your life that you can't imagine living without them?”

FOR EXAMPLE:

Some people need to be able to do things for themselves, like tolleting, in order to say Ife is worth living: other people
need to interact meaningfully with loved ones. and others say lfe s lfle. no matter the quaiity. How about you?

“If you become sicker, how much are you willing to go through for the possibility of gaining more
tme?”

LLOW-UP PROMPTS

3t experiences have youffamily members had with serious diness, and what did you leam from those experiences?”
s there anything you are certain you WOULD NOT want to go through?"

“How much does your family know about your priorities and wishes?”

CONSIDER:

nuiting ptient's healthare agentisurrogate andfor family to discuss together “so they know what's important to you

CLOSE

“I've heard you say that___is really important to you. Keeping that in mind, and what we know
about your iliness, | recommend ___. How does this plan seem to you?”

“We will do everything we can to help you through this.”

DOCUMENT in the ACF NAVIGATOR

What will be

challenging for

What skill or part
of the Guide could
help you with that
challenge?

you?

How did it go? \

What did you do
&hat worked well?

~

~

‘Was there anything ."

conversation?

~

away that you can
use in your next

‘you wish you’d done | What will you take
differently?
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Percent SIC Completed
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Run Chart: Serious lliness Conversations e S iR s
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The PFA reduced clinicians’ barriers to
el - L el initiating conversation The LHS reframed clinicians’ perspective
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@ Serious llIness Point-of-Care Dashboard
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Conclusion: Communications
and Coproduction

e Coproduction learning health systems
can improve health, healthcare value and
science

* A key to their success is better
conversations that forge better
patient/physician relationships that focus
on the patient’s goals and on treatment
plans that have the best chance of
achieving the outcomes that matter most
to patients
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Results

Risk-Adjusted Rates of Outcomes in the NICU at the 10t, 25t 50t 75" and
90t Percentiles, 2005-2014, With the Dark Blue, Light Blue, and Dotted Red
Curves Indicating 10"/90t™, 25%/75t and 50" Percentiles, Respectively
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Pediatric IBD: Improve Care Now

Percent of patients with prednisone-free remission - Q4 2017
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Multiple Sclerosis Continuous QJ Collaborative (MS-CQl)

MS-CQI COLLABORATIVE
MPROVING MS CARE TOGETHER

mscqi.org

Proportion Experiencing Relapse

Collaborative Proportion Experiencing Relapse by
Quarter Dec 2019 n=12,658 (p' Chart)
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July 2017 - December 2019
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BMJ Open; 8(2): (Suppl 2) A11-Al4: doi: 10.1136/hmjog-2019-ihi.7



How did they do it? Selected Exemplars

Table 1. Key change mechanisms associated with major improvements in health outcomes for
patients with CABG, CF, rheumatoid arthritis, low birth weight Infants & IBD

Population & New Advances Quality Feed Forward Patient Patient Level
Program in Science: Improvement Data at Point of Reported Registry
Therapies Collaborative Care Outcome Database
Measures

NNE: NNE ++1 ++ _ _ ++

Cardiovascular

Study Group

CF: Cystic ++ ++ ++

Fibrosis — _

Foundation

Registry

RA: Swedish ++ 2 ++ ++ ++ ++

Rheumatology
Quality Register
LBW Infants: ++ 4 ++ NA ++
Vermont Oxford
Network

Peds IBD: ++2 ek ++ ++
Improve Care
Now

1. Discovery of Low Output Failure caused by CABG surgery
2. Discovery of new drug therapies: biologics
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TASTE Savour the
flavour of a gene-edited
tomato p.8

EDITORIALS

WORLD VIEW How farmers YELLOWSTONE More
transformed climate- endangered than your
science projectp.9 average bear p.13

Power to the people

Everyone gains when researchers partner with the public and policymakers. The knowledge
generated 1s more likely to be useful to society and should be encouraged.

generous dental plan. They do it to gain insights and knowledge

and, they hope, to make the world a better place. Too often,
that last objective proves hard to achieve — not because of uncaring
researchers living in ivory towers, but because the way in which some
types of study are done and rewarded does not set the correct priorities.
That needs to change.

Enter co-production: full involvement in research by people who
hope to benefit from the work, in partnership with communities,
policymakers and other members of the public. Popular since the
1970s among sociologists as a way to help set inclusive policy, the
term — and the principle — is spreading throughout academic

crinneca Acwro hicdhlinht in a crmacial icc11o thic wroalr A avrAuring

F ew sign up to science for a glamorous lifestyle, colossal salary or

work can be included as an author (see go.nature.com/2pocpux).
Most of all, co-production requires individual scientists to see the
opportunities and to want to take advantage of them.

The growth in political populism and rising public dissatisfaction
with policies some people see as excluding their interests have made
it more important for researchers to produce
— and to be seen to produce — research that
is both beneficial and relevant to society.
Efforts to do so are overdue. The onus is on
researchers and those who support them
to put systems in place to encourage more
collaborations.

Tf ixsramr tanror crionticte Aid ~1at thamcalirac Aff frnm tha nraklame

“Co-production
is better for
society. It also
leads to better
research.”



