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AHR® Agenda

® Welcome and Introductions

® Presentations

®* Q&A Session with Presenters

® Instructions for Obtaining CME Credits

Note: After today’s Webinar, a copy of the slides will
be emailed to all participants.
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ey Presenters and Moderator

Disclosures

The following presenters and moderator have no financial
interest to disclose:

® Keith Butler, Ph.D., M.S.
®* Amy Franklin, Ph.D.
® Teresa Zayas Caban, Ph.D.

This continuing education activity is managed and accredited by
Professional Education Services Group (PESG) in cooperation with
AHRQ, AFYA, and RTI.

PESG, AHRQ, AFYA, and RTI staff have no financial interest to
disclose.

Commercial support was not received for this activity.
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Furae How To Submit a Question

Participants &3 Chat Q&A v
* Atany time during the — —
presentation, type your » Ponclcte: 2
guestion into the » Attendees:
“Q&A” section of your
WebEx Q&A panel.

® Please address your
questions to “All
Panelists” in the
dropdown menu.

¢ Select “Send” to submit '
your question to the
moderator.

® Questions will be read ) | - [ Atpancisi -
aloud by the moderator. [ send |
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AHR® Learning Objectives

At the conclusion of this activity, the participant will be
able to:

1. Discuss the ability of clinical workflow analysis to
increase the likelihood of a successful health IT
intervention that improves efficiency and quality of
care in three clinical settings.

2. Describe the relationship between cognitive burden
and workflow in an emergency department setting
and the potential for health IT to support effective
decision making.
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AHRR Today’s Agenda

® Need: Predictably beneficial health IT

® Basics of Business Process Modeling
Notation (BPMN) standard for workflow
diagrams

® Common disruption patterns of health IT

®* Some examples and design fixes
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AHRe Great Potential of Health IT
Is yet to be Realized

Inherent complexity of health care
+ Technical complexity of health IT
Risk of unpredictable impact
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dnre  Challenge and Background

Challenge

How can we represent the work of clinical care to
analyze how it should be improved with health I'T?

Background

People have been modeling human work since the
industrial revolution, so there are many ways.
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IRe. Recent Stan_dard for Workflow
Diagrams

®* BPMN' is a standard of the Object Management Group.

® Purpose is to understand IT requirements for groups of
people doing work that is supported by computing.

® Good match to clinical care

® Widely accepted and supported by more than 35
commercial modeling systems

® A good tutorial at
http://www.omg.org/bpmn/Documents/OMG_BPMN _Tutorial.pdf
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"All models are wrong ...

but some are useful.”

— George Box, distinguished statistician
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AHRR Modeling Concepts

BPMN connects workflow to the
use and change of information.

ﬁ Resource?(

Information System38

User performs task

ith rt of yes
Q _\With support © finished
mfomatmn resources

and physical resources

instance transformed to be more
valuable

instance arrives

User must do more




2 BPMN Can Distinguish
AHRS Value-Added Activity and Overhead
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valuable

User must do more

Computer overhead is more than just extra work.

It can disrupt cognition and disguise the true nature of care tasks.



£
FHRR Common Patterns of Disruption
__ Patem | Compensation Examples |

Info has different values in multiple Check to determine authoritative

systems or pages. source. Manually maintain consistency.

Info is in single source but doesn’t Transcribe onto paper.

match workflow.

Needed pieces of info are spread Transcribe onto paper, then integrate by

across pages or multiple systems. hand onto notes.

All info is there all the time. Ignoring cluttered pages. Alert fatigue.

Right content in wrong format. Sketch a graph for a list of test results to
detect trends. Mentally transform,
estimate.

New info expected but time is Checking, and re-checking. Post-It Note

unknown. reminders.

Information is there but may be out of Checking other sources. Calling.

date. Guessing.

Partial automation Re-do some tasks manually to

overcome fractured awareness.



AHRw

Example Workflow Problems
and Design Fixes



AHRn Multiple Scler%sllii i(C;MS) Outpatient

® Sees over 300 advanced patients every 3 months
® Providers issue 1-10 orders from most exams.

® Different workflows to complete 11 distinct types
of orders
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AHRR MS Case Manager

Case complexity mandates a senior nurse
coordinator (NC) for case manager to:

® Monitor and manage all treatment plans
between exams.

® Review plan status and make appointment
reminder calls.

® Primary focal point for any new problems for all
MS patients.
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AHR®

Multiple Overlapping Information

Treatment plan

1.M8 - Referring
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Process Nurse Coordinator post-visit MS care-A

yes
reorder -

NC puts notes
in printed desk

reorder

);es—_ NC review B
notification doctor notes-

A-A-A
> M

NC checks for

Nurse record both

notes in patient orders in MS
record-A patient
spreadsheet-A

Check on and
monitor lab
order-A-A

NC update lab
status MS
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no lab expected
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managed

>

Check on and
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NC update consult
status in
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=
result expected
no consult

2l expected
reports

Check on and NC update xray

b moglmffy status in
wait omtil xray result order-A- spreadsheet-A

>
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Process Nurse Coordinator post-visit MS care-A

[ NC review |

NC puts notes
in printed desk
stack-A
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-
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s ATH'’s Information Dictionary
AHR®  Captures Patterns of Information Usage?

Information usage patterns establish a connection to
software design for needed health IT.

Information attributes

>
>

User tasks
A 0 1 1 0 1
~ - 1 : 1 = used
B 1 0 0 1 0 0 = not used
0 0 0

C 1




AHR® Screen Video Demo
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Usability Test Results for Use Cases

GOMS? Estimate for Expert User

Find
patient
info

Estimated Tasks Times (Seconds)

Find Review  Findand  Findall  View orders View orders
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AHRR Managing Treatment Plans

| |
As-Is VS P-CMS
|
Process Nurse Coordinator post-visit MS care-A P — CMS Process Nurse Coordinator post-visit MS care-A
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AnRe  Additional Expected Benefits

® Improved situational awareness for case-
managers, providers, patients and their families

® More timely completion of orders
® Increased quality of information

® Clinicians can work at/near the top of their skill
level
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AHR® Workflow Conclusions

Workflow helps understand existing care before
you try to improve it!

® Should be a part of IT design to avoid common
disruption patterns

®* BPMN offers a widely practiced standard for
workflow diagrams

® Makes a connection between health IT and care
benefits



Great systems are not supposed to be easy to design -

they’re supposed to be easy to use.
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AHR® Goals for Today

® Describe the relationship between cognitive
burden and workflow in an emergency
department (ED) setting.

® Discuss potential for health IT to influence
opportunistic decision making.

® Discuss challenges in real-world solutions.

® Describe ongoing and future efforts.
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AHRR Emergency Departments

® Complex, non-deterministic environment

» You never know who is coming through the door.
» You don’t know when patients are coming in.

» You may not know what resources you have at any
moment, including staff, beds, supplies, etc.
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AvRe  Opportunistic Decision Making

o 2
o o

o
N
1

o
N

Average Proportion of Decisions per Session
o o
N w

01|Planned 02|Opportunistic 03|Break
Decision Types

Proportion of each type of decision made over the entire shift

Finding: Local Rules Govern Action

Published: JBI 2011



AHRa Opportunistic Decision Making
(cont.)

® Observable impact of ED complexity on work
» Interruption intensive environment
» Verbal exchange of information

» Opportunistic decision making

Potential impact of opportunistic decisions on care
» Potential risk of adverse events

» Decreased quality of care/increased length of stay

» Decreased satisfaction



AHRa Opportunistic Decision Making
(cont.)

® We believe opportunistic decision making is
triggered by environmental factors.

® Its impact on patient care is reflected by a
decrease of productivity and increase of
potential adverse events.

® Hypothesis: Improved situational awareness
through visualizations will decrease
opportunistic decision making and lead to
Increases in productivity, such as shorter lengths
In stay.
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AHRn Understanding the Work

to Support Visualization

® To support decision making through
visualizations, we need to understand the work
of the clinical providers.

®* We represent the work of the ED using a Work
Domain Ontology (WDO).

® The WDO is a representation of clinical goals,
information (as objects), clinical operations (i.e.,
activities) required for the care of patients and
the constraints in this system.
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AHRw WDO

Goalis an objective that needs to be achieved for the

work domain

+ Answer the essential question of why the work domain
exists

+ Attributes: haslD, hasName

Attributes
of goal

Object is an entity towards which an operationis directed
+ Indicate theresources required for the work domain
+ Attributes: hasID, hasName

Attributes

ation

of operation

Operation is a necessary activity towards the goal
+ Identify the major activities in the work domain
+ Attributes: haslD, hasName, hasStartState, hasEndState

Constraint is a relation between two components and
defines an explicit condition the work domain must satisfy
+ Identify connections among the components

+ Attributes: hasID, hasNhame, hasSubject, hasObject

Attributes
of object




AHR®Q

WDO Example:
Medical Screening Exam

Determination as
to whether or not

an emergency
medical condition

exists

Goal: Patient Care

requ

ires

Operation:

Completion of

Medical Screen Exam
(MSE)

Constraints: MSE must be
appropriate to individuals’
presenting signs and
symptoms, requires
continued monitoring,
completed prior to any
move to transfer or
relocate patients, prior to
collection of insurance
information/ability to pay

requ

ires

Object(s):

Information required
to determine
outcome of MSE/
Outcome decision

Constraints: initial triage
information
(demographics, chief
complaint, vitals), clinician
exam of patient by
qualified medical
personnel, information
derived from actions as
appropriate to determine
emergency medical
condition
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AHR® Visualizations

® We believe human-centered visualizations can
be systematically created by using the WDO to
improve the ED’s situational awareness.
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AHR® Goal of Visualizations

® Improve situational awareness

» Through the presentation of information as needed to
support workflow

® Decrease cognitive burden on clinicians

» Improve understanding

» Support communication

® Alter patterns of opportunistic decision making.

All lead to improved outcomes.
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AHR® Understanding Needs

® Observations, interviews, and input from
different types of hospitals and providers

» Trauma 1 to community centers

» Teaching facilities, midlevel practice, rapid treatment
area

» High volume EDs/smaller attached hospitals
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AnRe  Understanding Needs (cont.)

® Ethnographic Observations

» Attending physicians, residents, midlevel providers, nurses

® Interviews with medical directors, emergency department
directors, clinical coordinators, charge nurses...

® Surveys across clinical roles

® Input from collaborative Team (5 ED physicians,
1 Physician Assistant, nurses)

® Working in conjunction with the ED collaborative for a
hospital system

® Collaborative efforts with a hospital to deploy at 11 sites
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Historical Progression
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ED CENSUS DASHBOARD

As of July 20, 2015 7:35 PM
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NEDOCS DASHBOARD NOS

National Emergency Department Overcrowding Scale Severe
As of July 20, 2015 7:35 PM
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Evaluation and Experimentation
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AHR® Evaluation

® Surveys
® Interviews
® Log data

® Performance data over time
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anRe  Challenges in Implementation

® Expectation and prior experience

» Color scales (The reasons why we use red and green
on our slides.)

» Displays (But | like bar graphs)

» Historical Views (Shifting the focus to real time)
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AHR® Challenges in Implementation
(cont.)

® Integration with workflow

» Static versus dynamic displays (Can we have this on a
big screen?)

» Pocket displays (How about a little one?)



> (cont.)

® Trust and Process (We do it by hand.)
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— (cont.)

® Training
® Culture
® Policy

® Administrative changes
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AHR® Ongoing Efforts

® Site 3

®* Phase 2 of dashboards

® Training of more/different user types
® Observation of systems in use

® Evaluation of impact on systems post adoption
phase



Patients Here Now

ATTENDINGS

Il Complexity 1
Il Complexity 2

Complexity 3
Il Complexity 4
Il Complexity 5

Disposition Order
Type

B In Process

O Admit

O Discharged

X Recent

ED WORKLOAD DASHBOARD

As of June 23, 2015 6:35 PM

58 13
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Patients in a Care Area

Consult
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Resource counts are represented as:
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A29
53624
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53771
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67141
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A37
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Imaging

6

Patients Boarding

-
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I Resulted

M Total Ordered
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Filters
Affect all graphs

Select Provider Type
| Attendings - |

Select Care Area
[ Ay -

Select Age Group
[ (A |
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Overcrowded

As of July 20, 2015 7:35 PM
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Over Goal Under Goal Busy
As of December 28, 2015 1:00 AM

e B < N
current stage of care.
58 13 48 6

Patients Here Now Patients without MSE Patients in a Care Area Patients Boarding
SUMMARY INFORMATION Filters
Affect all graphs
Room # Acuity MRMN Last Name First Name Age+Gender Chief Complaint
. . : . STH Select Attendin
A POD 57 - 67135 Smith Jane  44F Chest Pain Allergies: Penicillin (a7 2 -
Alerts: Fall Risk
CURRENT VITALS RECENT VITALS
4G Patient List
At 12:00 AM December 28, 2015 % 80 - 5 . > . — Room MRN Demo Chief Complaint
HR: 95 x 20 P L2 - - - —e APOD 54 53760 60M Abdominal Pain
- [NGDE 67135 44F  Chest Pain
RR: 19 g 10 -— - - - . - BPOD42 53770 0OM  Diarrhea
@ 96 53771 OF  Cough
SpO2: g7 + 150 _ - _ _ _ B POD 45 53624 35M Diarrhea
o *-— BPOD49 67141 28F  Pain
BP: 134 /90 1o - - - - . —e
Dec 27 7 PM Dec 27 8 PM Dec 27 9 PM Dec 27 10 PM Dec 27 11 PM Dec 28 12 AM
RESOURCE SUMMARY RESOURCE STATUS AND TIMELINE Other Providers for this Patient

Resident MidLevel NP Nurse
e [ e
Consults ROG1 Mull Null N42

Lab 1

Imaging 171 Lab 2

Ord: Ordered

Coll: Collected
Lab POC1 Res Sent: Sent

Res: Resulted

Labs 515
Lab POC2

Lab POC3

Pharmacy
7 PM 8 PM 9 PM 10 PM 11 PM 12 AM
Resource Time [December 27, 2018]

TIME METRICS
Total Length of Stay (min) Arrival to Provider (min) Provider to Disposition (min) Disposition to Depart (min) Over Goal Under Goal

current stage of care.

1,229 308 649




ED THROUGHPUT DASHBOARD

As of June 24,2015 7:35 PM
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AHR® Thank you

* AHRQ
® OQOur local hospitals and all the wonderful clinicians!
Our Team
» Juliana Brixey, Ph.D., M.P.H., » Nnaemeka Okafor, M.D., M.S.
R.N. » David Robinson, M.D.
» Tina Chacko, P.A. » Salsawit Shifarraw, BBA
> Swaroop Gantela, M.D. » Debora Simmons, Ph.D., R.N.,
» Todd Johnson, Ph.D. C.C.N.S.
» Brent King, M.D. » Adriana Stanley, M.S.
» Charles Maddow, M.D. » Cui Tao, Ph.D.
» Amit Metha, M.D. » Eric Thomas, M.D., M.P.H.
» Vickie Nguyen, M.S. » Jiajie Zhang, Ph.D.

In collaboration with the Memorial Hermann Hospital System




AHRa Contact Information

Amy Franklin, Ph.D.
Amy.Franklin@uth.tmc.edu



mailto:Amy.Franklin@uth.tmc.edu
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4Anre  Obtaining CME/CE Credits

If you would like to receive continuing education
credit for this activity, please visit:

http://hitwebinar.cds.pesgce.com/eindex.php

64


http://hitwebinar.cds.pesgce.com/eindex.php

yd
gire  How To Submit a Question

Participants &4 Chat QA -

® At any time during the B e —d
presentation, type your Speaking
guestion into the
“Q&A” section of your
WebEx Q&A panel.

® Please address your
questions to “All
Panelists” in the
dropdown menu.

¢ Select “Send” to submit
your question to the
moderator.

® Questions will be read N T =
aloud by the moderator. =
5

¢ Panelists: 2

F  Attendees:
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Appendix



Conceptual Work Product of Case Management

MS Case-Management

Treatment Plan for a Patient

-patientName

i85

-progressing : bool

Prescription

1
*
Order
-patientMame : char Patient-initiated Contact o+ 0 # Self-assigned Task
-patientiDNumber -pati £
Patient Exam o patientName ! -patientName
-dob -dateTime -entryDate
-lastAppointment -gender 0. * -issue -dueDate
-nextAppointrment -addedBy ! -entryDate 0 * status
-patientName - —————————7 -dateAdded [—————note ' note
-doh -approvedBy o *
-patientiDNumber -orderType '
-dateExpected
-status
-note o,*
|
Consult
Lab Test Imaging -needsAppaointment
-averageWaitForAppointment
-patientAppointmentDateTime
-schedulerContactPatientNote
[4] T 1
IZ-;::: rla::?v"a Neuro Speech Therapy
™
MRI Ultrasound |
Xray -needsAppaintment -needsAppointment l
-averageWaitforAppaintment -averageWaitforAppaointment . .
-patientAppointmentDateTime -patientAppointmentDateTime Equipm entOrder Physical Therapy Psych Therapy
-schedulerContactPatientNote -schedulerContactpatientNote -listOfApprovers
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gHRe  Intermediate states to check elapsed days to
determine acceptable order progress

»( image or specimen
> obtained

L 3

order approved appointment walt‘lng = waiting for report order resolved
scheduled appointment
A

[ ( patient examined )
waiting for appointment
to be scheduled
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