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CARE MANAGEMENT PLUS: BIOGRAPHICAL INFORMATION
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Intermountain Healthcare Medical Group care management program in 

Utah with redesigned HIT + embedded care managers; 

OHSU has since continued innovation and dissemination to over 75 

clinical teams.

• Pilot with 4,700 patients, 72 doctors, 7 primary 

care clinics (+ 6 control clinics)

• Patient population: 5% of most at-risk older 

adults and patients with complex chronic 

illnesses.

• Duration : 6 years ( + 2 for dissemination)

2007-2011

4: OHSU led 

dissemination, 

implement in 75 teams

2: Controlled trial

Strong outcomes: cost, 

quality, utilization

Phase 1: Intermountain 

led redesign HIT & Care 

Manager role in 7 clinics

3: Review / Revise

Training + IT for 

widespread use

2001 2003 2006 2007

Completed

Landmarks

Timeline

Care Management Plus : a proven medical home model for high need, high cost beneficiaries 

www.caremanagementplus.org



Dissemination : to more than 75 clinical teams
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Intermountain (16)

OHSU (7 teams)

Klamath Open Door

Daughters of Charity (5)

PeaceHealth (11)

Colorado Access (16)

HealthCare Partners

Care Management Plus : a proven medical home model for high need, high cost beneficiaries 

www.caremanagementplus.org



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 
problems, including

1. hip and knee pain, 

2. trouble taking all of her current 12 medicines, 

3. dizziness when she gets up at night, 

4. low blood sugars in the morning, and 

5. 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 
illnesses

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

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

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

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



Event System1 : usual care

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

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

Ms. Viera receives sheet with  the instructions to 
make an appointment; PCP receives a fax in 7 
days with discharge info.

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

She calls the PCP, an appointment is scheduled, 
but she goes to the ED due to worsening 
symptoms.

Month 3:  Adjustments to 
medications are made by 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 these changes.

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

PCP sees patient urgently; BP is out of control 
and Ms. Viera is hospitalized for observation.

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

After her second hospitalization, she is 
discharged to rehabilitation and a skilled nursing 
facility.

The system of usual care coordination: 
neither proactive nor collaborative.
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Ms. 
Viera
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Care 
Team
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Specialists
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Care
giver
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Ms. Viera is 
HOSPITALIZED

Hospital Team

Current Medication List to Hospital Team

AND request by phone or fax to primary care 

team

Caregiver with handwritten list

!!

STOP



Ms. 
Viera

1
Primary 

Care 
Team

12
Specialists
(7 ongoing)

BP Pain Chol. Bones Diabetes

Care
giver

son

son

Ms. Viera is 
DISCHARGED

Hospital Team

Care plan back to patient and Primary Care

Faxed discharge summary to Primary Care;

Call if Hospital Team exceptional

Discharge summary: +7 days; Appt time +3 days

Handwritten 

discharge form 

Caregiver with handwritten list !!



Ms. 
Viera

1
Primary 

Care 
Team

12
Specialists
(7 ongoing)

BP Pain Chol. Bones Diabetes

Care
giver

son

son

Ms. Viera DEVELOPS 
SYMPTOMS ED needs immediate treat decision

Caregiver with handwritten list !!
ED Team

Call on-call physician for practice –

Is Electronic Health Record list up to date?

OUTCOME:  (RE)Hospitalization due to system failure
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Primary 

Care 
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Specialists
(7 ongoing)
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Care
giver

son
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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.



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)

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

1) order is emergent as opposed to 

predetermined 

2) the system's history is irreversible, and 

3) the system's future is often unpredictable.



Ambulatory Care Management / Care Coordination: CM+

Care management

Referral

- For any condition or need

- Focus on certain 

  conditions

Care manager

- Assess & plan

- Catalyst

- Structure

Technology

- Access

- Best Practices

- Communication

Evaluation

- Ongoing with feedback

- Based on key process 

   and outcome measures

In >75 primary care clinics

Leads to improvements in patient satisfaction, 

disease control andé



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

Most intense

(e.g., Homeless,

Schizophrenia) 

Intense

Complex illness

Multiple chronic diseases

Other issues (cognitive, frail elderly,

social, financial)

Mild-moderate

Well-compensated multiple diseases

Single diseases

< 1% of population

Caseload 15-45

3-5% of population

Caseload 90-350

50% of pop.

Case

load ~1000

Care Management Plus     

Caseload 250-350        

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
• Education, motivation/coaching
• Disease specific protocols 
• 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)



Education

• In person:  Team roles, interaction change 
(motivational interviewing), model change (quality 
improvement, medical home), metrics, IT

• PRACTICE: In person: cases, demonstrations goal 
setting, complete a Plan-Do-Study-Act cycle; On-
line: at-work cases 
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On line topics
Pain/Depression  w/CMT Tracking Assignments
Palliative Care
Advance Directives
Sleep Disturbances
Hypertension with CMT Tracking Assignment
Asthma / COPD
Dizziness, Falls & Safety Evaluation
Management of the Frail Elderly



Assessments: Geriatric Screening 
Card

1. Medications

2. Mobility/Falls

3. Cognition

4. Function

5. Social Support

6. Advance Directives

7. Hearing

8. Vision

9. Health Assessment

10. Incontinence

11. Nutrition

12. Depression



Tie Assessments to IT Use



Practice assessments
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HIT must be redesigned



Improved HIT for chronic illness

 

-0.6 -0.4 -0.2 0 0.2 0.4 0.6

Correlation

    Electronic scheduling

Patient Support / Portals

    Advanced, specialized order entry systems

Order Entry

   Audit/feedback

   Population reports

Population management

Communication / connectivity: Telemedicine / monitoring

   Computerized prompts

    

   Access to guidelines alone

Decision Support

Health Information and Data: Part of or connect to EMR

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



Individual

Summarizatio

n

Pertinent labs

Preventive care summary

Medications

Chronic conditions

Pertinent exams

Passive reminders

Organized by illness

Health 

Information 

summary sheet

Wilcox, Proc of 

AMIA Symp, 

2005

Allergies

Functional status



Population 
Tickler

Remind about 
communication tasks

Facilitate the nuts and 
bolts of teamwork



Specific elements address care coordination needs



Event System2a: High care coordination System2b: High health 
information technology

Ms. Viera is hospitalized. Care Manager (CM) called by 
family.

Admitting information sent to PCP, 
picked up by CM.

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

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

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

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

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

Blood sugars are tracked over time 
in the system, with regular follow-
up calls scheduled as medications 
adjusted.

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

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

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

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

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

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

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

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

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

A more advanced system



Ms. 
Viera

1
Primary 

Care 
Team

12
Specialists
(7 ongoing)

BP Pain Chol. Bones Diabetes

Care
giver

son

son

Care 
Manager

HIT

How does it work?



Ms. 
Viera

1
Primary 

Care 
Team

12
Specialists
(7 ongoing)

BP Pain Chol. Bones Diabetes

Care
giver

son

son

Care 
Manager

HIT Caregiver with EHR summary, 

including medication list

Care Manager (CM) called by 

family, 

and contacts hospital team

Hospital Team

Ms. Viera is 
Hospitalized

BP Pain Chol. Bones Diabetes

Admitting information sent to PCP 

electronically, picked up by CM.



Ms. 
Viera

1
Primary 

Care 
Team

12
Specialists
(7 ongoing)

Care
giver

son

son

Care 
Manager

HIT

Written Discharge instructions

CM assures appointment made 

and calls 2-4 days post-

hospitalization.  CM attends 

PCP visit.

Hospital Team

Ms. Viera is 
DISCHARGED

Scheduled outreach for follow-up tracked 

per protocol and CM need;  these  remain 

until communication completed.

BP Pain Chol. Bones Diabetes

Medications reconciled at discharge and in visit



Ms. 
Viera

1
Primary 

Care 
Team

12
Specialists
(7 ongoing)

Care
giver

son

son

Care 
Manager

HIT

Ms. Viera HAS SYMPTOMS

& Calls primary care: CM 

takes call, and has 

patient come in per 

provider advice; low 

blood sugars are to 

blame and medications 

adjusted.

BP Pain Chol. Bones Diabetes



Ms. 
Viera

1
Primary 

Care 
Team

12
Specialists
(7 ongoing)

Care
giver

son

son

Care 
Manager

HIT

Ms. Viera SEES 3 
SPECIALISTS

Specialist referrals deemed critical are 

tracked by system and missing report 

causes a reminder to be triggered.

On monthly review by 

CM, Ms. Viera brings in 

her medications and 

notes changes. The 

medication list is 

updated. 

BP Pain Chol. Bones Diabetes

!!!!



Fortunately, we have more than theory

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

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



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

Dorr, JAGS, 2008

Variable Time CM+ Control Difference

All Patients (N=1,144) (N=2,288)

Deaths

at 1 year 6.5% 9.2% -2.7%

at 2 years 13.1% 16.6% -3.5%

Multiple illnesses (N=557) (N=1114)

Deaths

at 1 year 6.2% 10.6% -4.4%

at 2 years 12.9% 18.2% -5.3%



0%

10%

20%

30%

40%

50%

In One Year In Two Years

CM

CTL

Reduction in hospitalizations from CM+

OR=0.65; 

p=0.036

OR=0.56; 

p=0.013

Dorr, JAGS, Dec 2008



Physicians were more efficient through better 
documentation, a slight increase in visits, and a 

change in practice pattern.

• Physicians who referred 
to care managers:

8% more productive

• Than peers in same 
clinic

Non-user     User

8%
Dorr, AJMC, 2007



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



Care Management +: DISSEMINATION AND 
ADVICE FOR FUTURE MODELS
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• Nurses or social workers best, although multiple options for small clinics

• Training individual and team essential:  core competencies – e.g., care of 

older adults, prioritization, behavioral / motivational interviewing, and 

assessments.

Care Manager 

• Proactive, meaningful use for care coordination:  populations, 

reminders about care plans, summaries, performance measurement

• Technical assistance is critical :  need to enhance use of HIT to be 

successful  in the clinic.

• Use to measure implementation of components:  in our 75 teams, we 

found 73% of components adopted.

• Reimbursement is critical to effective, sustainable models; for example,

• Pay for proactive care: care coordination calls, goals, 

motivational interviewing, education

• Per member per month with sustained usual care

• At-risk patient populations should be targeted, but not

exclusively

Care Management Plus : a proven medical home model for high need, high cost beneficiaries 

www.caremanagementplus.org

Health IT

Reimbursement



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



Thanks! The Care Management Plus 
Team

• OHSU
– David Dorr, MD, MS
– K. John McConnell, PhD
– Kelli Radican
– Gwen Olsen
– Marsha Pierre-Jacques 

Williams
– Nima Behkami
– Molly King
– Susan Butterworth

• Intermountain Healthcare
– Cherie Brunker, MD
– Liza Widmier
– Mary Carpenter

Advisory board

• Tom Bodenheimer

• Steve Counsell

• Eric Coleman 

• Cheryl Schraeder

• Heather Young

Informatics

• Adam Wilcox, PhD

Technology and materials @ caremanagementplus.org



Dissemination

Care Management Plus: MODEL DESIGN
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Flexible 

Scheduling

•Care managers had easier 

access, direct telephone + 

own schedule

24/7 Access

•Yes, through a 

combination of 

sources

Performance 

Evaluations

•Monthly and on-

demand reviews

Health IT

• EHR +

• Care coordination 

tracking / population 

management / tickler

Care 

Coordination

•150-350 active patients per 

care manager

Health Plan(s)

• 4 have adopted

• Pay for service, 

coordinator, monthly fee

Government

• Working with FQHCs

• Medicaid

Community

•Connection 

to resources 

/ IT supportPayment

• Usual productivity +

• 5-10% of pay P4P

Our Model

Care management

Referral

- For any condition or need

- Focus on certain 

  conditions

Care manager

- Assess & plan

- Catalyst

- Structure

Technology

- Access

- Best Practices

- Communication

Evaluation

- Ongoing with feedback

- Based on key process 

   and outcome measures



Care Management Plus: RESULTS
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VReduced hospital admissions: Absolute reduction in 

patients with complex illness 4.5% at one year; 8.7% at 

two years; reduction in all patients 2.9% at two years.

VIncreased Guideline Compliance: 24-42% increased 

compliance for diabetes, depression.

VReduced mortality: Absolute reduction of 2.8% at 1 year 

and 3.4% at two years

VTotal Savings: For patients with complex illness, estimated savings in 

Medicare $163k per practice with cost of $90k.

VSavings per patient: Decrease of $640-$1650*per patient per year

VIncreased productivity: 8-12% increase in work Relative Value Units per 

physician

VPatient / Families: ‘ a life-saver’, ‘the reinforcement was wonderful’, 

‘they really care’, ‘[CM] gives me more time ... and answers’

VPhysician/ Nurses: ‘I am working smarter, not harder’, ‘Patients are 

less anxious, care more consistent, team is stronger’, ‘Wish I had these 

skills years ago’, ‘[Computer tools are] an absolute godsend’

Health 

outcomes

Cost savings / 

Productivity

Satisfaction

Deaths:  6.5% died in CM+ and 9.2% in control at 1 year; 13.1% died in CM+ and 16.6% in control at 2 years.

Hospitalizations: Complex illness including diabetes: 1 year – CM+ 21.2%, Control 25.7%; 2 years 30.5%; control 39.2%;   

all:  31.8% vs 34.7% at 2 years (-2.9%); * Higher is for patients with 1+ hospitalization per year.

Peer-reviewed references available online at www.caremanagementplus.org


