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Overview

 Objectives:

— Demonstrate a Systems+IT Approach to Accelerate
Adoption of Depression Care Management

— Present findings of a comparative effectiveness trial
“DCAT” to test the intervention

— Discuss prospects of Systems+IT Approach to deliver
better and safer healthcare at lower cost
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Poll Question #1

 What is your primary role in VA?
— student, trainee, or fellow
— clinician
— researcher

— manager or policy-maker
— Other
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Poll Question #2

 Which best describes your experience in
health services research?
— | have not done health services research

— | am involved in health services research in VA
settings

— | am involved in health services research outside
VA settings

— | am involved in health services research both
outside and in VA settings
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Poll Question #3

 Which best describes your experience in
depression care? [Select all that apply]

— My work is not related to depression care

— | am involved in primary care for people with
depression

— | am part of the collaborative depression care team
— | am involved in mental health services

— | am involved in research related to depression care
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Suffering in Silence

I tell people I'm tired
But in fact, ['m depressed

I tell people 1°'1]1 be fine tomorrow
But 1 know, tomorrow will be worse.

I tell lies everyday
And I know, I'l]l not be able to stop it by myself.

Adopted from http://www.healthshire.com/93-depression-quotes/
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Backgrounds

Significance of Treating Depression

e Depression is a common comorbidity in primary care,
affecting 16% of adults in the United States!

— impairs patient functional status
— worsens clinical outcomes
— increases healthcare cost

e The economic burden of depressive disorders is estimated to
be $83.1 billion

e Asignificant public health challenge is sub-optimal
identification and treatment of clinically significant depression
among low-income minority patients.?
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Backgrounds

Depression and Diabetes

e The odds of comorbid depression in patients
with Diabetes Mellitus (type 2 diabetes)
doubles that in the non-diabetic population3.

e Among low-income minority diabetes

population, 1 in 3 patients are suffering from
major depressive disorder?.
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Backgrounds

Evidence-based Depression Care
Practices

e Screening adults for depression when staff-assisted
depression care supports are in place (U.S.
Preventive Services Task Force, 2009)

 An adaptive treatment approach with periodic
monitoring is needed to find successful choices of
antidepressant medication (American College of
Physicians, 2008)>

e Team-based collaborative depression care model is
effective®
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Backgrounds

Barriers of Adopting and Sustaining
Evidence-based Depression Care

e Patient barriers

— Patient preference, cultural perceptions, and
socio-economic barriers’

* Provider/organizational barriers®
— use of psychotherapy
— increased workload for clinic staff
— delay in receiving outcomes data
— lack of resources to sustain the program

University of Southern California



Poll Question #4

 Which of the following is required for sustainable adoption of
collaborative depression care by organizational decision-makers
and providers [Select all that apply]

— Provider access to easily applied treatment guidelines
— treatment consistent with patient preferences

— technologies to facilitate information exchange between
primary care physicians and depression care providers

— technologies to facilitate routine monitoring of patient
depression symptoms and treatment adherence and
satisfaction
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A Healthcare Systems Engineering Approach

 Diabetes-Depression Care-management Adoption
Technology (DCAT) is an innovative fully automated
telephonic assessment and remote monitoring (ATA)

call system
— periodic screening and monitoring

— treatment adherence tracking
— relapse prevention
— identification of patient unmet needs

e The assessed data were integrated with an enhanced
disease management registry (DMR) for automated
provider notification, tasking, and emergency alerts
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* Depression symptoms,
medication adherence,
practicing problem-
solving, physical and
fun activities

* Request call from
providers if necessary

ATA Calls

Patient-specific periodic

PATIENTS

The DCAT Schema

Contact patient to plan or adjust depression
treatment, or to address patient concerns

PRIMARY MEDICAL POVIDERS (PMPs)

Call patients periodically
to screen and monitor
depression and prompt
compliance with
treatment and healthy
activities (physical, fun)

depression screening

= Suicidal alert algorithm

Patient-specific periodic

depression monitering
= Suicidal alert algorithm

EMERGENCY CALL
RESPONDER

Pass patient information and
preferences to customize calls

Patient appointment

reminders

Pass results of ATA calls

Keep records of
patient contact
and care
decision, and
need for follow-

up by appropriate

clinical personnel

* Task reminders
show which
patients need
help

* Get patient
info

Enhanced DMR

Generates cascading task
reminders based on call
results, clinical responses,
and clinical algorithms
Displays call results
Structured documentation
of depression care
Provision of patient
registry information
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Automated Telephonic Assessment Call Modules

v PHQ (PHQ-2 or PHQ-9)

v’ Pain

v’ Activity

v’ Psychotherapy

v Antidepressant Adherence
v’ Patient call request
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PATIENT HEALTH QUESTIONNAIRE (PHQ-9)

Language: (O English ) Spanish Date: | 8/3/2011

Over the last 2 weeks, how often have you been bothered by any of the following problems (dick i box to ndicate your answer)

Notatal | Several days | 0r@ than | Nearly every

uestion ; . half the da da
- (0 paint) | (1 point) (2 points) = (B?pnints}
1. Little interest or pleasure in doing things ] El |l .4
2. Feeling down, depressed, or hopeless & I 5 ]
3. Trouble faling or staying asleep, or sleeping too much ] Fl i ]
4. Feeling tired or having little energy ] ] ] E
5. Poor appetite or overeating Fl ] ] ]
. 6. Feeling bad about yourself - or that you are 3 failure or have let yourself
or your family down [ [ [ O
7. Trouble concentrating on things, such as reading the newspaper or
watching television O [ [ [
8. Maving or speaking so slowly that other people could have noticed? Or
the opposite - being so fidgety or restless that you have been moving ] ¥ ] ]
around a lot more than usuzl
9. Thoughts that you would be better off dead, or of hurting yourself in
SOIMe Way O O N o
Add
columns: L ) 2
Total:

Page 1/6 @
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DCAT Antidepressant Adherence Module

Module 5
1. Has anyone prescribed a medication for depression for you? ' E
2. Do you have the medication? ' E

Ifyes, goto the next question. Otherwise, skip to question 4

3. How many days in the past week did you take the medication? E
4, Are you having any problems taking this medication, or having any side effect that I E
bothers you? - |
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ATA Integrates patient clinical information to trigger calls

Data from Disease Management Registry (DMR) to intelligent

interactive messaging solution system (updated daily)

‘ol MRUN
| clinic
,-T'-, Patient name, DOB, Address
g Patient telephone number, best call time and day, do not call time and day
§ Language (English, Spanish)
% PIN selection (y/n), PIN number
—1 DCAT enrollment date

Baseline PHQ-9 score

DCAT status (active, graduated, declined, dismissed, invalid phone#, deceased)

Yes to

DCAT Baseline PHQ-9 =8 (y/n) at least
5| DMR Clinician assessed PHQ-9 =8 in the past 6 months (y/n) one item
2 ASR Call PHQ-9 =8 in the past 6 months (y/n)
Z| DCAT Baseline currently taking antidepressant (y/n) NoO to
g_ DMR Prescribed antidepressant in the past 6 months (y/n) ALL Qs
[%2]
g.
5| Received psychotherapy in the past 6 months (y/n)
o Yes
)

DMR Currently prescribed antidepressant (y/n) »

es

University of Southern California




ATA input includes patient preferences:

Data from Disease Management Registry (DMR) to intelligent

interactive messaging solution system (updated daily)

MRUN
Clinic
Datiant nama NMR AdAdrace

Patient telephone number, best call time and day, do not call time and day
Language (English, Spanish)

w10 JU: 1yod|

Yes to

DCAT Baseline PHQ-9 =8 (y/n) at least
&| DMR Clinician assessed PHQ-9 =8 in the past 6 months (y/n) one item
(’3 ASR Call PHQ-9 =8 in the past 6 months (y/n)
2| DCAT Baseline currently taking antidepressant (y/n) No to
g DMR Prescribed antidepressant in the past 6 months (y/n) ALL Qs
(é'
—| Received psychotherapy in the past 6 months (y/n)
% Yes
@D

DMR Currently prescribed antidepressant (y/n) oo

USC Vlterby "
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ATA calls are patient-specific and dynamic

Patient Registry System

ATA Call Flow

Monitoring Call Patient
request
v PHQ-9
» | v Pain
v Activity
v’ Patient call request AM Tz
—L
v Psychotherapy And PH
v’ Antidepressant |
Adherence
(e
Repeat in 30 days \
PHQ-9
=8
—> —

Screening Call

v PHQ-2, If PHQ-2 score>2, ask
PHQ-items 3-9 PHQ:

v Pain Tasl

v’ Activity

v’ Patient call request

g
Repeat in 90 days
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ATA calls notify providers to take actions

Update

Provider Task and Alert System

Patient Call
request Task Vil
» LS TaskCare Manager or l
PA to check on patient.
Structured
AM Task . Documentation Task
A Potential responses:

And PHQ2 8 Q Task Care Manager to P

——» Contact patient,
——®check if problem solved. If not, solve problem, raise

raise to physician. to physician

PHQ item922
suicidal alert

Q Physician address the

. . Task to
alert in a waterfall fashion. .
remind the
PHQz 8 physician to
Task evaluate issues

S, and document
S —— Q Task Social Worker to
check if problem solved. If not,
raise to physician.
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Automated Telephonic Assessment System Design

Information Input

ATA Module and Activation Criteria

ATA Call Flow

Meonitoring Call

Patient Registry System

USC Viterbi
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¥ PHQ-9
v PHQ (PHQ-2 or PHQ-9) —— | v pain
= ¥ Pain v Activity
> v Patient call request |
2| v Activity Y
v’ Psychotherapy
v" Psychotherapy Yes to
f ¥" Antidepressant
“| v  Antidepressant Adherence anyo Adherence
the items
v Patient call request
) Repeat in 30 days
) No to
DCAT Baseline PHQ-9 28 (y/n) ALL
DMR Clinician assessed PHQ-9 =8 in the past 6 months items
2 (v/n) > _
© | ASR Call PHQ-9 28 in the past 6 months (y/n) Screening Call
o | DCAT Baseline currently taking antidepressant (y/n) If Yes v PHQ-2, If PHQ:2 score>2, ask
] i .
o.| DMR Prescribed antidepressant in the past 6 months PHQ-items 3-9
g. (y/n) If Yes ¥ Pain
S .
o ;Act!wty
% Received psychotherapy in the past 6 months (y/n) Patient call request
DMR Currently prescribed antidepressant (y/n) Repeat in 90 days

Update

Provider Task and Alert System

Patient Call

request Task

> Ls Task Care Manager or |
PA to check on patient.

Structured
AM Task Documentation Task
s Potential responses:
And PHG=8 &S Task Care Manager to ! P

—>

Contact patient,
——Pcheck if problem solved. If not,

solve problem, raise

raise to physician. to physician
PHQ item922
suicidal alert
s - )
& Physician address the
) . Task to
alert in a waterfall fashion. .
remind the
PHQ2 8 physician to
Task evaluate issues

R and document
—_—) i‘;d Task Social Worker to
check if problem solved. If not,
raise to physician.
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DCAT Provider Task Examples

| Lookup | Patients | ESS Access | Reports | Resources | MedRecon Access | SignOut |

Program Tasks

DCAT-Technology Enhanced j IDI.IE + C'-;Erl:lueﬂ Task Complete |

Drag a column header here to group by that column

# Stage | Days| Group Task MELIM Mame Assigned
- yar FE'””E'”;*T PA - PHQ incomplete in DCAT ASR call. Contact pafient to complete ey a1
;Hc:;mp cle all PHQ questions. _

Call patient . . _

r 231 to complete P4 - PHQ |ncqmpIEIE|n DCAT ASR call. Contact patient to complete . _ 10112011

all PHQ questions.

PHQ
DCepression

- 189 issue SW - Address depression concerns. ] _ 11/22/2011
unresolved

r 147 High PRO SV - Contact patient to discuss concerns relating to depression. [ ] _ 17312012
sCore

neerng

rbi '
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DCAT Alert System

1. ALERT TRIGGERED 2. ALERT SENT IN WATERFALL FASHION

ATA CALL EMERGENCY RESPONDERS

Periodic 1
depression
screening /
monitoring

PHQ9>1 Text message & e-mail 2" responder
_—mm . -
If no response within first 15 minutes 2
PATIENT ~ T,
EPR ““~~~‘,5’?7@SS
r'y —
(ELECTRONIC % ¢ o
PATIENT Mg,
-~ ey
REGISTRY) e
~— ’OO
e,
-
T
-
T
""\‘.\_‘ 3

Physician who took responsibility calls patient and assesses patient’s status.

3. PHYSICIAN ASSESSMENT OF PATIENT

School of Engineering

J £
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Systems Engineering Principles

=

. e System is patient-
centered and
customizable to

= System is
expandable for
new functions

patient based on future
preferences & provider needs
lifestyle

Customizable Flexible :

Integrated Coordinated

* System should be
integrated with
existing patient
clinical information
system

* System should
work within the
constraints of
team workflow

USC Yiterbi
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DCAT Implementation

e Quality assurance testing was conducted
before and throughout the implementation of
the system.

e [ssues included
— Wrong assignment of tasks

— Missing log-in credentials for some providers
— Suboptimal documentation of task completion

 We added or modified features of the system
based on feedback during implementation.

University of Southern California



Implementation Results

e |nthe period 10/19/2011 -1/9/2013

— 2899 outgoing calls were made
— 1100 tasks were generated

 The majority of tasks generated had been
processed
— Average task processing time were longer than

anticipated, most of the lengthy processing times
occurred in the beginning of the study

e 32 alerts from 22 patients over 15 months
USC}{iterbi
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Feasibility Evaluation of DCAT

e During the initial 10 months of implementation
e 51.6% calls are completed
e 79.7% patients had completed at least one assessment.

e Assessment completion rate is not correlated with PHQ
scores

 The system captured, on average, 98.5 percent of the voice
or touchtone responses.

e Pairwise comparison showed PHQ scores from ATA calls are
indifferent from those obtained by clinicians or recruiters.

University of Southern California




Evaluate Effectiveness of DCAT

e A quasi-experimental comparative effectiveness trial was
conducted

e Three programs are compared
— Usual Care (UC)
— Supported Care (SC): clinics with disease management program (DMP)
— Technology Care (TC): DMP+DCAT

e About 1400 patients with Diabetes were enrolled from 8
primary care safety net clinics in the Los Angeles county

e The recruitment had a 92% acceptance rate. The majority
(about 65%) were women and Spanish-speaking (about 83%).
The baseline depression rate is 28.8%.
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DCAT Comparative Effectiveness Trial

e Patients are assigned according to the locations they
receive care ‘ — ‘

with Baseline Assessment

484 Usual Care ‘ 420 Supportive Care | 442 Technology Care |
= 19 with some missing =16 with some missing =3 with some missing
data for propensity data for propensity data for propensity
sgore callculation scorg calculation score calculation
465 Usual Care ‘ 464 Supportive Care | 439 Technology Care
6-Month Interview 6-Month Interview 6-Maonth Interview
376 Analyzed 383 Analyzed 371 Analyzed
89 Excluded from analysis 81 Excluded from analysis 68 Excluded from analysis
18 loss-to-follow-up 44 loss-to-follow-up 28 loss-to-follove-up
5 declined 7 dechned 14 declined
1 death 1 death 1 death
45 temporary unavailable* 29 temporary unavailable*® 25 temporary unavailable®

* Dut of statefcountry, not a pood time totalk, phone disconnected, etc.

USC Viterbi
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Methods: Data Collection

 Data were collected for each ATA call and registry
tasks

o All patients were interviewed at baseline, 6-, and 12-
months follow-up to assess depression symptoms,
diabetes symptoms, comorbid conditions, health
status, functional status, self-care behaviors, stress,
and satisfaction with care

e Healthcare utilization data (clinic visits, ER visit,
hospitalizations, prescriptions, and lab tests) were
obtained from electronic medical records

University of Southern California




Balance Check of Selected Baseline Variables

Arms (Exact or Mean Value) | Group Comparison p-value

UC vs. UC vs. SC vs.
SC TC SC TC TC

63% 69% 59% 0.002 0.02 0.46
55.04 52.09 52.57 <0.0001 <0.0001 0.42

cC
(@)

Characteristics

oQ
1]

Preferred Language —
Spanish 89% 78% 82% <0.001 0.003 0.16
45.01 41.84 42.23 <0.0001 <0.0001 0.57

26% 63% 63% <0.0001 <0.0001 0.84
43.04 45.81 43,95 0.0001 0.21 0.01
50.05 49.03 50.49 0.23 0.58 0.10

6.67 6.93 6.37 0.50 0.43 0.17

Onset Age of Diabetes

SF Physical Score
SF Mental Score

USC Viterbi
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An Extended PSM for Multiple Comparisons

[ STEP 1: Define Generalized ]
Propensity Score

[ STEP 2: Estimate Generalized ]
Propensity Scores

[ STEP 3: Predict Program ]
Effects

USC Viterbi
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Define Generalized Propensity Score

* Propensity score
— the probability that a patient is likely to receive treatment
given the patient’s covariates
* Generalized Propensity Score>13
— the conditional probability of receiving a particular
treatment given the pre-treatment variables
* |n DCAT study, the generalized propensity scores
were interpreted as the probabilities that a patient is
likely to be in UC, SC, or TC arms respectively given
this patient’s baseline characteristics

University of Southern California




Estimate Generalized Propensity Score

e All empirically important baseline variables
that may influence outcomes were used in the
estimation of generalized propensity score.

* In DCAT study, 25 clinically important baseline
characteristics were used.

— 10 demographic variables such as age, gender, etc.

— 15 health status variables such as diabetes onset
age, PHQ-9, chronic pain, etc.

University of Southern California



Predict Program Effects

6 continuous and 4 binary outcomes were

selected to evaluate effectiveness of DCAT
. Outcome |

Continuous

PHQ-9

Diabetes Self Care

SF Mental Score

SF Physical Score

Satisfaction in Healthcare Available to You for
Your Diabetes

Satisfaction in Help Received with Emotional
Problem

Severity of depression

Number of days per week of self care
Overall mental health status

Overall physical health status

Overall care satisfaction

Overall mental care satisfaction

Binary

PHQ-9 > 10

>50% PHQ Score Reduction

Satisfied to Very Satisfied in Health Care for
Diabetes

Satisfied to Very Satisfied in Help Received with

Threshold of clinical depression

Depression treatment effect

Dichotomous indicator of care satisfaction for
diabetes

Dichotomous indicator of overall mental care
satisfaction
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Linear Regression Analysis Results

M1: Outcome_6_Mon ~ Arm +
Outcome_Baseline + Team + Insulin_0

M1_PS: model M1 plus propensity scores

PHQ-9 Score (-0.88 PHQ-9 Score
(0.07)

Diabetes Self Care Diabetes Self Care

SF Mental Score SF Mental Score

SF Physical Score SF Physical Score

Satisfaction in Healthcare
Available to You for Your
Diabetes

Satisfaction in Healthcare
Available to You for Your

Diabetes
Satisfaction in Help Satisfaction in Help
Received with Emotional Received with Emotional
Problem

Problem

N N Significant
Significant Improvement coettient)  Insignificant Coefficient .
at alpha=0.05 PValiel T Effect pvae) | Negative Effect at
' alpha=0.05

USC Vlterbl
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Logistic Regression Analysis Results

M1: Outcome_6_Mon ~ Arm +
Outcome_Baseline + Team + Insulin_0

oweome | T

PHQ210

M1_PS: model M1 plus propensity scores

>50% PHQ Score >50% PHQ Score

Reduction Reduction

Satisfied to Very Satisfied Satisfied to Very Satisfied
in Health Care for in Health Care for
Diabetes Diabetes

Satisfied to Very Satisfied

in Help Received with
Emotional Problem

Satisfied to Very Satisfied
in Help Received with
Emotional Problem

g g Significant
Significant Improvement coerrigentl  Insignificant Coefficient .
at alpha=0.05 (pvalue) | Frroct ovalue) | Negative Effect at
| alpha=0.05

University of Southern California
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Summary of CER Results

Both SC and TC significantly improve
depression outcomes

Only TC significantly improve overall patient
satisfaction

Neither SC nor TC were significant in
improving diabetes self care

Results are different by including propensity
scores as variables in prediction model
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Discussion

 DCAT demonstrates an example of applying Systems+IT
approach to facilitate adoption of depression care management
in safety-net primary care settings

— Through patient ATA calls and enhanced disease registry for provider
notification, tasking, and alerting

— Augment diabetes-depression care management

USC Viterbi
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Discussion

e |s Systems+IT approach a promising solution for better care at
lower cost?

— Many industries use technology to automate standardized protocols,
producing highly reliable and easily scalable results that better achieve
the consumer’s desired results.

— However, healthcare has not yet benefited from this application of
technology.

— Automation of processes of care can improve quality and provide
patient-centered solutions for chronic diseases in an efficient,
economical manner, even as enrolled populations are set to expand
dramatically

— More research is needed to understand, design, test, and evaluate
Systems+IT approach

USC Viterbi
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Systems Approach to Health:
A working definition?

A systems approach to health is one that applies
scientific insights to understand the elements that
influence health outcomes; models the relationships
between those elements; and alters design, processes,
or policies based on the resultant knowledge in order
to produce better health at lower cost

University of Southern California
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Thank you!

e Questions?

Contact information:
Shinyi Wu, PhD, shinyiwu@usc.edu
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