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About me and quick
definitions

Me: Internist / Medical Informatics / Quantitative
Definitions

e Primary care provider: whomever gives you ongoing,
comprehensive care (your family doctor, internist,
pediatrician, or gynecologist)

 Primary care team: at least a provider + medical assistant,
and sometimes (if you need them) a care manager nurse,
social worker, pharmacist, etc ...

e Care management: system to make treatment plans and
processes consistent / reliable / appropriate to evidence
and patient preference

e (Care coordination: reconciling and prioritizing plans of care
across settings and teams




Case study

Ms. Viera

a 75-year-old woman
with diabetes,

systolic hypertension,

mild congestive heart failure,
arthritis and
recently diagnosed dementia.



Ms. Viera and her caregiver come to clinic with several

A A

problems, including

hip and knee pain,

trouble taking all of her current 12 medicines,
dizziness when she gets up at night,

low blood sugars in the morning, and

a recent fall.



Ms. Viera’'s office visit

And Out in the hall:

6. The caregiver confidentially notes he is exhausted

7. money is running low for additional medications.

How can Dr. Smith and the primary care team
handle these issues?

Simple heuristics won’t work: they don’t capture the
complexity. However, there must be a way ...



Past: Heroism in the face of multiple
ilInesses

 Multiple diseases increase risk and
coordination logarithmically (5+ : 90 x risk of
hospitalization; 10x prescriptions; 13
providers vs. 2)

e To manage preventive and chronic illnesses in
a primary care panel: 23 hours a day

e Patients with multiple illnesses better process
quality scores but worse ‘preventable’
hospitalizations

Bodenheimer, JAMA;C. Boyd, JAMA; Wolff, JAGS; Dorr, JAGS



The system of usual care coordination:
neither proactive nor collaborative.

Ms. Viera is hospitalized. Courtesy call made to PCP.’

Month 1: Ms. Viera goes home. An Ms. Viera receives sheet with the instructions to
appointment is planned with her PCP  make an appointment; PCP receives a fax in 7

for follow-up. days with discharge info.
Month 2: Ms. Viera resumes usual She calls the PCP, an appointment is scheduled,
activities and becomes dizzy in the but she goes to the ED due to worsening
morning symptoms.
. vy

Month 3: Adjustments to 2 of 3 send reports to the PCP office with plan;
medications are made by 3 these reports are duly filed. When seen by the
specialists. PCP, she can’t remember these changes.

g
Month 6: Ms. Viera has chest pain PCP sees patient urgently; BP is out of control
and calls her PCP for help. and Ms. Viera is hospitalized for observation.

2
Month 12: Review of the year for Ms. After her second hospitalization, she is
Viera and family discharged to rehabilitation and a skilled nursing

facility.



Specialists
(7 ongoing)

Primary
Care




Ms. Viera is

HOSPITALIZED Current Medication List to Hospital Team

Careg

iver

Caregiver with handwritten list

1

Primary
Care
Team

Specialists
(7 ongoing)

AND request by phone or fax to primary care

team




Ms. Viera is

DISCHARGED Care plan back to patient and Primary Care

00 o

12
O Specialists

(7 ongoing)

Caregiver with handwritten list !!

1

Primary
Care

Team
O ' Handwritten
O discharge form//
Hospital Team Faxed discharge summary to Primary Care;
Call if Hospital Team exceptional

Discharge summary: +7 days; Appt time +3 days
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Ms. Viera DEVELOPS

SYMPTOMS ED needs immediate treat decision

Caregiver with handwritten list !!

1

Primary
Care
Team

Specialists
(7 ongoing)

Call on-call physician for practice —
Is Electronic Health Record list up to date?

A
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OUTCOME: (RE)Hospitalization due to system failure



Ms. Viera SEES 3
SPECIALISTS

2 of 3 send reports to the PCP office with

plan; these reports are duly filed. When
seen by the PCP, she can’t remember
treatment changes.

00 o

12

Specialists
(7 ongoing)

1

Primary
Care
Team




Problems identified with the old
system

e Lack of collaboration between patient/family
and health care team

e Lack of reliable, completed communication
— 50% of the time ...

e Patients don’t understand the plan

e Can’t identify what was communicated
e Don’t feel included in the plan

e Failure to prioritize needs



On to the future




Complex Adaptive System (CAS)

A dynamic network of agents who constantly
act and react to one another. Control is
distributed among agents who, through
their decisions based on competition and
cooperation, produce emergent behavior
of a system.

-John Holland (paraphrased)

1) order is emergent as opposed to predetermined
2) the system's history is irreversible, and
3) the system's future is often unpredictable.

Complexity: the emerging science at the edge of order and chaos. Harmondsworth [Eng.]:
Penguin. 1994.



Data gathering and lessons

 Crew Resource Management: redesigning
interaction for better decision-making and
information flow

e Distributed cognition: representations of
information and process by which they are
coordinated

 So we asked, iterated, asked again, and
developed two basic ideas:
— A new agent was needed : care manager

— Information technology needed to be focused at
better representation and prioritized distribution



Ambulatory Care Management / Care Coordination: CM+

In >75 primary care clinics

Care management

Care manager
Referral - Assess & plan Evaluation
- For any condition or need - Catalyst - Ongoing with feedback
- Focus on certain - Structure - Based on key process

conditions and outcome measures
Technology

- Access
- Best Practices
- Communication

Leads to improvements in patient satisfaction, disease control
and...



Team-based Care management varies by intensity and function
for different populations and needs.

< 1% of population
Caseload 15-45

3-5% of population
Caseload 90-350

Care Management Plus
Caseload 250-350

50% of pop.
Case
load ~1000

Pop. of primary
care clinic



TEAM PREPARATION

The right people on the team with the right training is a core
principle.

Patients are taught to self-manage and have a guide through the
system.

Care managers receive special training in
e Education, motivation/coaching

e Disease specific protocols

e Care for seniors / Caregiver support

* Connection to community resources
Providers / Other staff:

* Need to participate in protocol development/
implementation / adaptation

 Need to learn about care management (usually from the care
managers)



HIT must be redesigned
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Improved HIT for chronic illness

Correlation
-0.6 -0.4 -0.2 0 0.2 04

Health Information and Data: Part of or connect to EMR I

Decision Support

Access fto auidelines alokRe

Computerized prompts

Communication / connectivity: Telemedicine / monitoring |

Population management |

Population reports |

Audit/feedback |

Order Entry

Advanced, specialized order entry systems

Patient Support / Portals

Electronic scheduling |

Creating HealtheVet Informatics Applications for Collaborative Care (CHIACC)



How can HIT help the redesign of care
for Ms. Viera?

Collaboration

— Sharing information / interoperability

— Explaining and aiding in decision making
Communication

— Close the loop BUT not overwhelm recipient

Adapt
— ‘Next step’ is usually only one to enforce

Prioritization
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Care Manager: Ann Larsen

Care Manager Encounter Tickler List

Sehwed, 0%, and Time Encoynter Type  Enc. Riemson b7 L] First Mama Last Name Fhone Keifmber B
TTZAT0E | Telephona Codkas | OMEN —  San - [0
2T Teephone Cordsst DML e - e (BOIP— Vo
21704 Telpeone Confat DM P e - I (AorpE——— \Wa
21704 Telphome Cordaed DM Fil "1 = (B0
FHTIOS Tolephone Gordact  Depression P S S _— oIy Ol
21T Tekghone Contasd 1259 Fils E— - sy (o S
2T Teleohate Catect DM F = — (s W
DIT0S B30 AN CM Offcs Vst gy —_ (EQTp——— Vo
T Q00 AM Chss E—— v 1 — (RO S
2704 900 AM Cliss E— e s ErT—— My
21T04 500 AN Ches Y T — ([EOTPE——— Ok
T4 B0 AM Class = = (A P Wio
TTIOA 1040 AM WD Offics Visll oM Fal —_— e —— Eoi—— W
MTAY4 150 P MD Offics Visit o8 Fd CEEETL e — [0
AT 300FM CM Offios Visit = - 3 — I:EJH S W
T4 3E0PM MD Ofics Wist S~ g 4 | — (B0 ) T Wo
¥o qdC o g o i
II - "':'_- :r_._l_._.l " ¥ . 3 I R e
— = R i pftL
& = ' o
ez
y) - § ok
/}& -
e G
13 % -
R
:]I i
.-'-;I
-__-"-J

fin

Population
Tickler

Remind about
communication tasks

Facilitate the nuts and
bolts of teamwork



Specific elements address care coordination

External Record/Critice Add PHQ

ID:

Patient: Harry, Binnes 1324234

Date:

Initial PHQ9 PHQ2
Req uest}’ Referral Fill out this section if you have previoously completed a PHQ3 on paper. If you are completing the PHQ3 in the Fill out this section
system (see form below). then severity score and Suicide Q3 will auta-fil. Click here for mare [nstructions Click here for mare
Date:
Record Type: [l ' . - . Ower the last 2
yp J Severity Score: out of 27 Clinician Aware: o often have w
. v
Source: J PHQ Suicide Q9: Out of 3 Follow Up Required On: 1. Down, depres
Notes: T 2. Little interest
doing things
PHQ2 Score: |
[ Save ] [ Back to PHQS List ] I Delete Record ]
e PHQ9 Questionairre
atus: . . Fill out th ticn t lete a PHQS in ICCIS d fall trment. O lete th
Remind me to check status on this date:]  rrosauestonaime, the secrity score and Suicide 5 (above sl autefil. Clek here for more metroeions
[JRecords arrived Over the last 2 weeks, how often have you
been bothered by any of the following problems? More than Nearly
Not at All Several Days Half the Days Every Day
1. Little interest or pleasure in doing things? O O O O
2 Feeling down, depressed, or hopeless? O O O O
3 Trouble falling or staying asleep, or o o o o
sleeping too much?
4. Feeling tired or having little energy? O O O O
5. Poor appetite or over eating? O O 4] 4]

6. Feeling had ahout yourself--or that you
are a failure or have let yourself or ] O ] O
yvour family down?

7. Trouble concentrating on things, like
reading the newspaper or watching a O a a
television?

8. Moving or speaking so slowly that other
people could have noticed. Cr the

opposite--being so fidgety or restless that O O O O
you've been moving around a lot more
than usual?

3. Thouahts that vou'd be better off dead.



A more advanced

Ms. Viera is hospitalized.

Month 1: Ms. Viera goes home.
An appointment is planned with
her PCP for follow-up.

Month 2: Ms. Viera resumes usual
activities and becomes dizzy in the
morning

Month 3: Adjustments to
medications are made by 3
specialists.

Month 6: Ms. Viera has chest pain
and calls her PCP for help.

Month 12: Review of the year for
Ms. Viera and family

System2a: High care coordination

Care Manager (CM) called by
family.

CM assures appointment made
and calls 2-4 days post-
hospitalization. CM attends PCP
visit.

CM takes call, and has patient
come in per provider advice; low
blood sugars are to blame and
medications adjusted.

On monthly review by CM, Ms.
Viera brings in her medications and
notes changes. The medication list
is updated.

Under a CM protocol, her BP was
controlled and she is seen,
stabilized, and retdrned home.

With Ms. Viera’s permission, the
daughter comes in for a
conference, and helps arrange to
keep Ms. Viera at home.

system

System2b: High health

information technology

Admitting information sent to PCP,
picked up by CM.

Scheduled outreach for follow-up
tracked per protocol and CM need,;
these remain until communication
completed.

Blood sugars z*tracked over time
in the system, with regular follow-
up calls scheduled as medications

adjusted. 3

Specialist referrals deemed critical
are tracked by system and missing
report causes a reminder to be
triggered.

Protocols are enforced by system,
with reminders about patient goals
and follow-up.

A summary generated by the
system helps inform the
conference and aids in care
planning.



How might it work?

Care @
‘ Manager

1

Primary
Care

Specialists
(7 ongoing)

K3




Ms. Viera is
Hospitalized

1

Primary
Care
Team

Careg
iver

Care
Manager

Care Manager (CM) called by
family,

and contacts hospital team

Hospital Team Caregiver with EHR summary,

including medication list

Admitting information sent to PCP
tronically, picked up by CM.

Specialists

(7 ongoing)



Ms. Viera is
DISCHARGED

1 Careg

Primary iver
Care
Team

CM assures appointment made
and calls 2-4 days post-
hospitalization. CM attends PCP

visit: /

Hospital Team

Care
Manager

Scheduled outreach for follow-up tracked per
protocol and CM need; these remain until
communication completed.

12 | : |
[ i ““
Specialists

Medications reconciled at discharge and in visit

\ Written Discharge instructions

S

(7 ongoing)




Ms. Viera HAS SYMPTOMS

1 & Calls primary care: CM
Primary takes call, and has patient ver
Care come in per provider

team advice; low blood sugars

are to blame and
edications adjusted.

Care
Manager

A
( \
al EEIEES S
Specialists
7ercone 99 99 9




Ms. Viera SEES 3
SPECIALISTS

:
Primary iver
Care
Team

On monthly review by CM,
Ms. Viera brings in her
medications and notes
changes. The medication
list is updated.

Care
Manager

by system and missing report causes a
reminder to be triggered.

( |

A
Specialits o | e | e | boner | o

Specialist referrals deemed critical are tracked



Fortunately, we have more than
theory

e Pilot study in 7 intervention clinics (install care
manager, train, improve IT over 2 years) vs. 6
control (no care manager)

e Measure death, hospitalizations, efficiency
over 3 years in thousands of patients



How does it work?
In CM+, Odds of dying were reduced significantly.

Variable Time CM+ Control  Difference
All Patients (N=1,144) (N=2,288)
at 1 year 6.5% 9.2% -2.71%
Deaths at 2 years 13.1% 16.6% -3.5%
Multiple illnesses (N=557) (N=1114)
at 1 year 6.2% 10.6% -4.4%
Deaths at 2 years 12.9% 18.2% -5.3%

Dorr, JAGS, 2008



Reduction in hospitalizations from CM+

50%0

OR=0.56; p=0.013

T S

30% 1 oR0.65; p=0.036 T

20%0 -

10906 A

0%0 -

Dorr, JAGS, Dec 2008

In One Year

B CM
OCTL

In Two Years




Physicians were more efficient through better
documentation, a slight increase in visits, and a
change in practice pattern.

e Physicians who referred
to care managers:

8% more productive

e Than peers in same
clinic

Dorr, AJMC, 2007

WRVU Mean

5001
4001 368.00

3001 I

Non-user

8% 1]

398.17

User




Lessons and conclusion

Assume nothing

Complexity, for us, required manual
prioritization and adaptation

Communication tasks quickly become
overwhelming without the HIT

— Team —including the patient!

— Care Planning with priorities

The system requires distributed cognition
over time to work



Next steps

We are just discovering how to capture the
prioritization and metrics : now we need
better algorithms

Solving HIT design and information flow
through next generation systems

Creating collaborative redesign through our
clinic networks

Understanding impact on health policy
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Additional slides



Run charts for complex care: comparative,
actionable and educational

% of IMC patients with Comprehensive foot exam in last year
0.95000
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Pignone, AmJGast, 2009; Shojania, HealthAffairs, 2005



The ‘Zone of Complexity’ lies between the
simple and the chaotic

= Low
D
S
S .
S “development and application of clinical guidelines” Chaotic
5
L “care of a patient with multiple clinical and social needs”
Y
> (4
%
“coordination of educational and development
. initiatives throughout a practice or department”
Simple
High
High Low
Degree of certainty

Plsek, P., Greenhalgh, T. The Challenge of Complexity in Health Care, 2001.
http://www.bmj.com/cgi/content/full/323/7313/625



