2018 Nicolas E. Davies Enterprise Award of Excellence
HSS Overview



A Legacy of Musculoskeletal Leadership

. :ﬂ;
1870 1912 Transformation

Provide the highest quality patient care, improve mobility, and enhance the quality of life for

M .. all, and to advance the science of orthopedic surgery, rheumatology, and their related disciplines through
ISSIon research and education.

Lead the world as the most innovative source of medical care, the premier research institution,
ision and the most trusted educator in the field of orthopedics, rheumatology, and their related disciplines.

Excellence. We set and continually raise the bar on all that we do. Integrity. We take pride in
V maintaining the highest levels of personal and professional conduct. Teamwork. We participate fully as
alues members of our team, respecting, supporting, and empowering one another. Creativity. We support an

environment that fosters new ideas and new approaches in everything we do. Passion. We bring energy,
commitment, and enthusiasm to our work everyday




World Class Talent Singularly Focused on Musculoskeletal Care

Dedicated Interdisciplinary Team Cross-Continuum Care
~230 Orthopedic faculty, fellows, Operative Care Non-ggreerative Rehabilitation

and residents specialized
across 10 service lines

Research and Eelleanion ¢t Diagnostics

~250 Physicians in related Innovation AZ??;:Z'C and Imaging

medical specialties:

* Rheumatologists

* Perioperative Medicine

* Radiology

* Physiatry

» Pain Management

* Primary Care Sports Medicine
* Anesthesiology

* ID, Neurology, Cardiology

1’OOO+ PAs, NPs, RNs and PTs

also specialized according
to service lines




Singular Focus on Musculoskeletal Medicine

\

Orthopedics

: = Adult Reconstruction &
: Joint Replacement

§ = Foot & Ankle

= Hand & Upper Extremity
= Hip Preservation
= L imb Lengthening

Rheumatology

= Metabolic Bone Disease
= Pediatrics

= Spine

= Sports

= Trauma

= [nflammatory Arthritis
= Lupus
= Osteoarthritis

= Osteoporosis
= Pediatric Rheumatology
= Scleroderma, Vasculitis, Myositis

Related Disciplines
= Anesthesiology
= |[nfectious Disease
= Neurology

= Pain Management

= Pathology & Laboratory Medicine
= Physiatry

= Radiology & Imaging

= Rehabilitation




2017 Performance

Leadership

99%ile Fewer
BEST #1 in Orthopedics Likelihood to Complications
HUSPTA Recommend 1.9%
H #3 in Rheumatology 38™ consecutive T
quarter GELCUEIECTCI 2.8%

#1 Orthopedic Residency Program

36% Non-Operative Second Opinion

Financial Health

32,500+ | 413,000+ $1.4B $20M
Surgical Cases | Outpatient Visits Total Philanthropic
Revenue Contributions
New Locations | 130 Invention
. i — Submissions 6.7% $66M
hfm- L § | 30 Patents Filed Margin Grant Support



Patients from All 50 States and 100+ Countries* Choose HSS

>150K ~32K

Patients Cared For Surgeries Performed

New York City  Tri-State Area  Domestic International
36% 51% 11% 2%

Source: 2017 HSS IP & AMS surgical volume
Percentages are of surgical volume
*Over 3 years
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An Extensive and Growing Delivery System

Main Campus

Upper East Side, Manhattan, NY
= Main Hospital with 39 ORs, 215 beds
= Research Institute, Education Institute,
Innovation Institute, other leading facilities

Planning 2025
Main Campus Transformation

@ Stamford Campus [ Florida Campus

Stamford, CT
HSS Stamford Health
Collaboration

West Palm
Beach, FL
(2019)

Ambulatory Surgery Centers
Upper East Side, Manhattan, NY
West Side, Manhattan, NY (2019)

Employer Programs
Include onsite services and
other offerings to deliver
greater value and more
accessible care

Rehab Network
Affiliated network of
rehab centers to
facilitate episode of
care management

=1

@ Outpatient Centers

MANHATTAN

NYC METRO

Madison Ave. West Side* Hudson Yards*
Long Island Queens
. -5 -

_h--:.ia - i
2 (W i

Westchester, NY Stamford, C

Paramus, NJ

*anticipated 2019



Extending Value Proposition Beyond NYC

Engaging in advisory relationships, management service
GLOBAL arrangements, and operating partnerships to create a
VENTURES global network of leading orthopedic providers who
bring HSS’s cutting edge knowledge to the world

Global Ventures Examples

Academic Advisory Management Services &
Collaborations Services Collaborations

United Brazil

Hospital Medical Services
Hospital

QAIvorada

HS

Orthopaedlc _
Education Exchange &

Robust Pipeline

IAPYMA ZTAYPOZ NIAPXOZ
STAYROS NIARCHOS
FOUNDATION




Cutting-Edge Research Advances Knowledge and Care

Bone Autoimmunity & Soft Tissue & Spine
Health Inflammation Regeneration
Making bones Improving the immune Helping the body to heal
stronger system itself
. isi ici Healthcare Research
Coraes PreC|_S|on Med|C|_ne _
Studying disease mechanisms to Institute

Interpreting the

body’s blueprint personalize tregtment for each . Using historical dgta to
patient improve future of patient care
Biomechanics MRI Research
Engineering advances in Diagnosing patients less
orthopedics invasively and more accurately

$42MM 2017 EXPENDITURES | $66M GRANT SUPPORT | 300+ SCIENTIFIC STAFF
47 REGISTRIES
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Extending Leadership Through Education

Hosted 427 academic
visitors from around the
world in 2017

Engaged 99,450 State-of-the art training

individuals in educational an_d 5|mulat|ons using
programs in 2017 Bioskills Education

Laboratory

Pediatric
Outreach
Program

eAcademy-

HOSPITAL FOR SPECIAL SURGERY

= . " v T

g ™ 3t 4 /i
Grand Rounds -
Management of

b e
- Onsite/Live

L
Anesthesiology
Streaming - Complex Cases

Improvements in 600+ professional
population health through Affiliated with Weill Cornell education HSS eAcademy
targeted programs in the Medical College online modules and onsite
community courses




Leading Results

RECOGNITION

BEST
HISPITALS

in Orthopedics
in Rheumatology

Rendiewed an

s “doximity @

#1 Orthopedic
Residency for
3 year in a row

GALLUP

Engagement Score

ratio of engaged

to disengaged employees
based on Gallup Employee

CULTURE

15t in NYS to receive

4 consecutive Magnet
Nursing designations

i Z Depanmntaf

{ consecutive years of
hip replacement
infection rates lower
than NY state average

& healthgrades

Ranked as a 5 Star
hospital for Spine
Surgery

QUALITY
Medicare.gov

T E¥bzsal U 8, Dimprrrvas] i b Ubmbas

Hip/Knee all cause

readmissions

better than national
average

1 CareChex
#1 in Nation for

Joint Replacement,
and in NY State for

T S T £ T AN WA AN

Only hospital rated

Spine Surgery 5 stars in NY State

-

5th consecutive

Guardian of
Excellence Award

PATIENT SATISFACTION

PRESS GANEYT

99%ile ‘Likelihood to

Recommend’ for 38 consecutive
quarters among Magnet hospitals

I A
94%
Net Promoter Score

vSs. 67% Healthcare
Average
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STAGE

HIMSS Analytics 7




Power of Culture

Employee Engagement Net Promoter Score
Tipping Point where

impact of engaged
overpowers disengaged.

6.1x
@] N | the medical clinic in |
minute ;
Welinic | wn / |
o 94% ||
| Cosrco el )
__________ —- 4 4.0x S==——WHOLESALE
s a
' Apple / 72
amazon ||/
IEE |
2006 2010 2016 2015 ;
. . Gall |
Ratio of Engaged to Actively Hoi‘plijtZI Healthcare / 67 |
Disengaged Employees Average. |//", |
Source: Gallup Hospital Database Source: Press Ganey, NPS Benchmarks 2015

Actively Engaged Employees contribute to an industry leading
Net Promoter Score, a measure of customer/patient satisfaction

12




Strategic Roadmap to 2020

Patient-Centered and Culture — Foundation for Current and Future Success

Journey

Better

Knowledge
ey oy ¥
s . @
Focused Factory Knowledge Factory
Froduces superior and spreads

becu:‘| 1es animportant
part of our economic
foundation foundation

Scale 5

Achieve ‘focused scale'in
Musculoskeletal Health

HSS's commitment to care delivery, research,
nandeducati

services, while serving a g ='cbal market

Foundation; Patients

Capabilities

Shared Leadersmp

- New |deas

and cormi

Research

Initiatives

Initiatives will vary from year to year but will

continue to support our key strategies
« Value Proposition

+ Alignment

= Eff Icy

« Growth

Seiect Initiatives

ic Transformation

rthopedics
novation Center
- M ampus Development
» New Care Delivery Models
+ Regional & N arket Expansion
= Value Proposition

Education

Enterprise Success

Leadersh;p

Community

Financial
Heaﬁh

Culture




Technology Roadmap to 2020

e ©

S ©

ﬂ.
o3

Build Strong Technology Foundations enabling cost-effective, standardized and agile delivery
of services (Core IT).

Establish an Information Security Program with dedicated leadership, active executive team
engagement, management of third-party relationships and increased patient confidence in security
protections (Risk).

Develop Enterprise-Level Business Intelligence and Data Analytics capabilities enabling
new discovery, innovation and value (Knowledge).

Define a Patient Experience Strategy essential for sustaining market position, enhanced care
coordination and “Better” (Brand/Value).

Align IT Service Expansion Model to respond to market growth and pending facility changes to
existing campus (Growth).

Evolve the IT Governance Process for stakeholders seeking broader engagement and shared
decision-making (Shared Leadership).

Create New IT Partnerships supporting Innovation Center, Value Management and Patient

Experience initiatives (Alignment).




IT Governance HSS Executive Leadership

IT Steering Committee

IT Program Management Office

e mmmmmmmmmm e m = f=c e e = = - .
I I
|
: Physician Advisory Corporate Systems Revenue Cycle :
I (CMIO) (CAO) (VP Revenue Cycle) I
I I
| . . : .
| Ambulatory Advisory Legal, Risk, & Compliance Research Advisory '
I (SVP Rehabilitation) (VP Corporate Compliance) (VP Research Administration) :
l |
: Inpatient Service Line Technology Analytics Advisory |
: (CNO & Director Periop Med) (CTO) (ClO) :
l |
' Patient Journey Information Security I
: (CMO) (CISO) I
|
I . . L
: Clinical & Operational Advisories :
l |
l |
l |
l |
l |
|

Working Groups for Content Management, Process Modeling, & Application Development
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IT Enterprise Overview

Moo B W

ANALYTICS DIGITAL RESEARCH = EDUCATION
JOURNEY Epic

Epic Lawson E-Academy
Lawson Tableau Epic Epic SAS Halogen

CITRIX MICROSOFT VMWARE AVAYA PALO ALTO JUNIPER

Our portfolio of technology is a key enabler of our strategy
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EMR Successes

<, EpicCare
«.  Ambulatory Wave 1

January April
2016 2016
February
2016

HSS Epic Go Live:

W One Patient. One

%, EpicCare
. Ambulatory Wave 2

Record. One HSS.

'Received an ‘Excellent’ rating from Epic within the first six months of Go-Live, placing HSS in the top 7% of all Epic implementations.

HIMSS Stage 6 «. Ambulatory Wave 3 —'_HIMSS Stage 6
Inpatient Ambulatory
June January March September November
2016 2017 2017 2017 2017
B . ... @ 2...0...0...0.
September May Octobe Decemb
2016 2017 2017 2017
Epic Green %, EpicCare HIMSS Stage 7
Score (5/5)1 . Ambulatory Wave 4 Inpatient
Meaningful Use Fist |z
) ) Modified Stage 23 — OﬁsiteL—J
Exemplar in HSS ASC

%, EpicCare

=, EpicCare

3 Epic
Upgrade

Ambulatory Wave 52

— Epic Stars Level 7

" o i S

EMR’ from Magnet

2Added two additional Ambulatory waves at the request of HSS surgeons.
3As of last week, HSS is the 15" client ready to attest for Meaningful Use Stage 3.

17

89%

Adoption
of Epic

Office
4 >100,000 Patients
Enrolled in MyHSS

April
2018

Visit Pre-Check
via MyHSS
Epic Award

Epic Stars Level 8

W)




2018 Nicolas E. Davies Enterprise Award of Excellence
Case Study: Census Reporting and Clinical Pathway Management
to Improve Capacity and Optimize Patient Care

Dawn Williams
Manager, Patient Access Services

David Rebhan
Director, Operational Excellence



Part I: Reduction of Work Effort for Census
Notification

Dawn Williams
Manager, Patient Access Services




Census Notification Problem Background

= PAS tasked with bed management for more than 18,500 orthopedic inpatient
surgeries annually

= Requires close monitoring of bed utilization to accommodate patient volume

= Hospital bed census communicated to HSS leadership and operational owners
four times per day

= Manual data collection process presented significant operational challenges

— Multiple telephone touchpoints with nursing units throughout the day
- Data often based on subjective estimates

— Minimal ability to cross-train due to process complexity, resulting in staffing challenges

= After the implementation of our EHR, operational & IT leadership looked for a

way to leverage new technology to transform the bed planning process




Challenges with the Prior Process

Inadequate reporting tools
— No real time monitoring

— No ability to reliably track patient throughput

Critical billing related notes lost after discharge

Limited visibility of patient’s admission details

Existing platform wasn’t user friendly, requiring a lot of manual clicks

Inability to use indicators or communicate updates to other users

- Resulted in repeated calls/email among staff members

— Often resulted in duplicate work




Census Notification Process

11:30A
Today's AM Census 149 149 149 149
Bed Board 5
Case Continuum Scheduled Admits: 5 | 58 58 | 58
Management Services

Emergency IP Admits: 0 1 1 1
Anesthesia Nu[sing N\‘S Needed Be'js 6 9 1 U 13

Sleep Apnea: 0 1 2 2
Expected Census W/O DIC's (EC) 213 218 220 223
Acereditation e Aciive Bed Count (BC): 209 197 | 196 | 193 | 194
Census ECBC 6 | 2 | a | 2
Confirmed Discharges: 23 3 38 40

= Report nssintant PACU Projecii 0 0 JU 0

ngineering ;U Frogchion
Department ¢ _

House Census Projection 190 18/ 182 183

sen Pending Discharges 29 16 1 0

vice
Finance Excellence Discharges Already Departed 0 21 34 38
Regional Food /
Markets / Nutrition
Goverance wmbassador  Services Notes: 11.30A | 230PM | 500PM | 9.00PM

Services Blocked for Clinical Reason [] ] ] ]

Peds Unused 6 7 9 8

11 N Unreguested 6 6 7 7

Closed for Maintenance 0 0 0 ]

Closed for Special Use (] 0 0 0

Total Unavailable Beds 12 13 16 15




Goals & Objectives

Deliver an ‘At a Glance’ view of the entire house

Implement tools to reduce PACU overnight volume

- Proactively anticipate capacity volume

— Develop solutions to accommodate future admissions

Implement tools to reduce PACU bed turnaround

- Bed assignment & availability

Automate daily projected census reporting

Develop a solution better suited to scale and train across skill sets




Design Methodology

Operational * Pulled in front-end users
owners, vendor, ¢ Talked with end-users about data they provided and
and IT metto how determined

CEELEERUTIENIEN < Scrutinized each data point to understand whichwé  n
state workflow and ISR i " i
data collection

« Proposed solutions were reviewed
Vendor proposed . L
solutio%s %nd e Completed build for initial dashboard

guided IT in initial
build

* Stakeholder review draft dashboard

Cir%“'f"l‘éed.iﬂitial « Visited each stakeholder individually to
uild wit understand unique concerns

* Revised build based on stakeholder
feedback

stakeholders for
buy-in

» Allowed dashboard to calculate data

» Compared to results of prior process
parallel process » Shared variance data with stakeholders
» Refined build based upon feedback

Monitored data via

Refined build and
ceased parallel

process monitoring




Validation Method

% Variance: |% Variance:
(Email (AM Census
Email Email Email Email Projection to to DB
DATE DB Projection | Projection | | DB Projection| Projection | | DB Projection | Projection | | DB Projection | Projection | Next Day AM Census | AM Census) | Projection)
August 07 2016 House Census Projection 117 99 99 82 84 83 84 87 3.4% 4.8%
August 08 2016 House Census Projection 136 140 131 135 125 127 122 123 124 0.8% 16%
August 09 2016 House Census Projection 158 166 153 154 143 148 138 146 143 21% 2.9%
August 10 2016 House Census Projection 201 207 200 203 197 201 196 199 197 1.0% 0.5%
August 11 2016 House Census Projection 226 230 23 219 204 207 204 200 205 2.4% 0.5%
August 12 2016 House Census Projection 216 222 199 205 190 201 187 196 194 1.0% 3.7%
August 13 2016 House Census Projection 171 174 163 167 143 145 137 138 142 2.8% 3.6%
Weekly Average (8/7-8/13/2016) 1084 1068 1092 2.0% 2.2%
August 14 2016 House Census Projection 118 117 101 102 93 95 94 95 96 1.0% 2.1%
August 15 2016 House Census Projection 140 139 136 133 124 120 122 120 126 4 8% 3.3%
August 16 2016 House Census Projection 167 173 172 167 163 165 160 165 169 2.4% 5.6%
August 17 2016 House Census Projection 202 208 19 199 189 194 190 196 190 3.2% 0.0%
August 18 2016 House Census Projection 207 218 186 198 183 19 185 189 187 1.1% 1.1%
August 19 2016 House Census Projection 215 221 198 201 138 188 184 185 181 2.2% 1.6%
August 20 2016 House Census Projection 154 155 143 142 123 123 117 117 120 25% 2.6%
Weekly Average (8/14-8/20/2016) 1063 1062 1069 2.4% 1.6%
August 21 2016 House Census Projection 99 100 93 93 a7 87 84 84 86 3% 2.4%
August 22 2016 House Census Projection 131 136 130 136 120 131 120 127 123 3.3% 2.5%
August 23 2016 House Census Projection 1568 158 161 160 156 156 151 154 1568 1.3% 3.3%
August 24 2016 House Census Projection 181 198 181 189 169 175 146 172 171 0.6%
August 25 2016 House Census Projection 1M 196 137 180 164 17 143 169 165 2.4%
August 26 2016 House Census Projection 193 198 136 185 171 173 168 173 170 1.8% 1.2%
August 27 2016 House Census Projection 148 148 136 137 120 121 116 116 118 1.7% 1.7%
Weekly Average (8/21-8/27/2016) 987 928 989 I 1.7% 2.2%
AN
August 28 2016 House Census Projection 95 97 82 84 76 77 76 114 / 6.6
August 292016 House Census Projection 118 122 115 114 115 111 112 109 111 1.8% 9%
August 30 2016 House Census Projection 145 153 139 143 138 144 134
August 31 2016 House Census Projection 173 178 166 172 160 165 166 18, 164 0.6% 1.2%

Parallel process review

« Dally review of variance

* |nvestigate with various stakeholders
 Modify variables and monitor outcomes




Technology Leveraged: HSS Capacity Management Dashboard

Bed Board Messaging

2m ago

Helpful Links

Today's AM Census

A\ Results expired: Wed 7/18 12:56 PM

Today's house census calculated for 7:00 AM

# of Patients

Inpatient 149
Today's PACU Overnight
Today's Surgical Schedule
o] Report completed: Wed 7/18 11:56 AM
/A Results expired: Wed 7/18 12:56 PM
Patient
Class Adult  Pediatric = Pat
54 Ambulatory ., o
Surgery
Inpatient 3 0
Inpatient
Surgery 52 2
Admit
Total 169 15
4 »

Private Room Preference Doc

Collection

Unit Total # of Docs Collected
MAIN 11N INPATIENT 1
MAIN 9 OR 2
MAIN 9 PACU 1

Current House Occupancy  Justnow
00 50
80, 120 40, 60
6 5 4 60, ( 140 30, / 70
40 160 20 80
%
b 134 180 10 64 O |~
Unavailable Open Pediatric Open 11N r I
0 200 0 100
Current House Census Occupancy
Unit Abbr Open UnAvail QOcc # Beds Occ®e Off Service Exp Adm Exp TrxIn Exp Trx Out Conf DC Exp Open
10N 7 1] 9 16 6% 9 1] 0 0 1 8
108 3 1 16 22 82% 16 Q 2 0 1 4
11N 4 2 4 10 40% 4 1] 0 0 0 4
115 3 Q 15 20 75% 15 Q 1 1 0 5
SEN Peds 5 0 5 10 50% 5 0 1 0 0 4
Step Down 5 2 6 13 46% 6 0 3 1 0 3
B6EN 5 1 16 22 82% 16 0 3 ] 0 0
6ES 4 0 19 23 83% 19 0 1 2 3 8
7EN 3 0 18 23 78% 18 0 1 1 2 7
TES 14 0 8 22 36% 8 0 1 0 0 13
8EN 8 0 8 16 30% 8 0 1 0 1 g
8ES 8 0 6 14 6 0 0 0 0 8
osc 0 4 4 4 0 0 0 0
Total 75 6 134 215 134 0 16 5 8 -
Current Periop Occupancy m ago
/A Results expired: Wed 7/18 01:13 PM
PACU Ext Recov Sleep Apnea AMS Spine
Overnight
Periop All Patients in PACU Yesterday's Surg Admit Today's Surg Today's Surg Admit Ext Sleep AMS
fSrmiinar Darinn Muarninht [Mhiarminhtl Ardmit [Arrivad) (Funartadl Rarmr Annaz Cmina

Projected Census  Justnow
100
8 120 g
60 140 28
40 160
20 178 180
¥ PACU
0 200 Projection
House Census Projection
Ext
Rec
& Current Pend To
Service Exp  AMS Sleep | Pend | Conf = Urgent | Urgent | Urge
Area Occ | Adm  Spine | Apnes DC DC Adm Adm Ad
Min ol 4 6 0 19 8 1 0
Hospital

4

PACU Projection Interpretati

Negative Values - the number of inpatient beds left before patients will need to spend the night in

PACU
Positive Values - the number of PACU beds projected to be occupied overnights

Expected Discharges - Today

2m ago

Over DC
w/ Ord

Unit
Abbr

Pend w/o
Ord

Conf w/
Ord

Total
Conf

Total
Pend

9 10N 1
108 2
1IN
115
SEN
5ES
BEN
6ES
TEN
TES
8EN
8ES 1

Total Conf

19

[ I R ST

Total Pend

- GGG

1

- GGG




Data Collection

: Confirmed Discharges
Expected Discharges - Today Just now (Total Conf)
From Dashboard
Uit Pend w/o Conf wyf Cheer DC Total Total )
Abbr Ord Ord w/ Ord Cont Sl 12:00p 12
12 10M 0 0 = 2:00p 0
105 2 0 0 2
11N 0 0 - 4:30p 0
Total Conf 115 1 1 1 8:30p 0
SEN 1 2 2 1
SES 2 2 - =
T 6EN ¥ 2 2 1 Pending Discharges
GES 1 1 . (Total Pend)
From Dashboard
7EN 2 2 1
Total Pend
7ES i i 1 12:00p 5
8EN 0 1 1 =
8ES 0 0 - 2:00p 0
0sC 0 0 -
4:30p 0
Total 7 11 1 12 7
8:30p 0




Implementation: Staff Training

AN Cenaun
1700

S4h Floor

Tatal 195

Urpent Adenits
1.3 :00p g
2 0 [
A:30p o
8: Mg L
Confirmed MHscharges
[Fatsl Cond)
Feoen Dashbaoand
o0y L
2=Dip o
4 S0p [
8:30p o

Staff Instructions
Enter data from the ADT Capacity Management

Dashboard into the orange portions of the excel
template above

131 Flonr ath Flgor
Call the Floor Call the Floor iCall the Floar
AR [re—— A deep AN sleep
Meedrg Beds Apia lnmmtaem Apsrea Keeding Bedu Apnes
12:08n 0 ] o] (1] x] o]
2300 i a o L] a o
a:=%0p 0 a o 0
i . s A = 12:15PM| 2.30 PM | 5:00 PM | 9.00 PM
Today's AM Census 201 201 20 20
Scheduled Admits 0 0 0 0
Pﬂ‘::ﬂm!ﬁ Dlacharges Alresdy Diparted Emergency IP Admits 0 0 0 0
From Dabbowd ot AMS Needed Beds 0 0 0 0
120 7  1n00p [ Sleep Apnea 0 0 0 {
FEC 0 300p a Expected Census WO DIC's (EC M 201 2M 201
4:300 3 4300 o Active Bed Count (BC): 215 142 915 215 15
B 30p 0 A 30p o EC-BC 59 0 a i
Confirmed Discharges: 12 ] 1] ]
PACL Projechon 47 FALSE | FALSE | FALSE
Housa Census Projection 189 215 215 215
Pending Discharges 7 0 ] 0
Discharges Already Departed 0 0 0 0
Hotes: 12308 230 PM 5:00 P 8:00 P
Blocked for Clinical Reason 73
Peds Unused o
11 N Unreguested ]
Closed for Maintenance 1]
Closed for Spedal Use o
Total Unavailable Beds 73 1] o o




Value Derived

= Improvements resulted in increased flexibility of PAS staff

= Increased capacity allowed PAS leadership to establish a 3rd shift without

adding FTEs
2016 2018

People Trained 5 19
Work Effgrt/(}ensus 45 min -1 hr 4-5 min
Notification

= 96% Reduction in OR cases put on hold due to PACU bed shortages (2015 vs 201s)

- Decreased overtime hours associated with OR holds

o Increased OR utilization




Outcomes

Bed Assignment & PACU Turnover

(Calculated in Minutes)

160
140
120
82
100 8
108
80
23
60 22
23
40
17
20 42 49
0
2017 Q1 2017 Q2 2017 Q3 2017 Q4
m Avg RTP to Assigned Avg Assigned to Bed Ready m Avg Bed Ready to Occupied

Patient placement is dependent on inpatient capacity




Part Il: Clinical Pathway Management to
Improve Capacity and Optimize Patient Care

David Rebhan
Director, Operational Excellence




At HSS, Clinical Pathways Are Procedure Specific Post Op Order
Sets That Coordinate And Standardize Care

= Pathways Overview

O

Time based goals/milestones for
interdisciplinary care of a defined patient group

— Procedures: Primary Hip, Primary Knee, etc.

— Disease states: Diabetes, Kidney, CVD, etc.

Created to reduce variation in care and
increase value for similar patient groups

= Pathways at HSS

O

O

32

EMR order-sets: post-op through discharge

Documented by clinical teams and reviewed in
rounds

Inpatient pathways cover more than 80% of
HSS inpatients

Several ambulatory pathways recently
developed

Pathway performance is measured as “Pathway LOS Adherence”

Pathway Review

S Manage Pathways B Document Qutcomes %Care Plan ‘ of Wark as Reviewed OComplete Pathway °Discommue Pathway

HSS TOTAL KNEE REPLACEMENT

Post op through 24 hours

24 to 48 hours 48-72 Hours

i Q] Current Future Future
b Today at 0841 ~Tomorrow at 0841 ~08/13114 0841
1Day 1 Day 2 Days

Group by Order/Documentation Type & Pathway View

Monitoring
= Monitoring
* Vital Signs - Routine, On Mon 8/11/14 at 1200
& Neurovascular checks - Routine, On Mon 8/11/14 at 0842 To extremities. Per unit protacol
* Intake and Qutput totals - Routine, On Mon 8/11/14 at 1600

+ Pain Management

= Pain Management
* Inpatient consult- Chronic Pain Service - Reason for Consult? asdf Did you contactthe consulting MD? Yes

= Medications
= Analgesics - Mild Pain (1-3) Acetaminaphen

& acetaminophen (TYLENOL) tablet 650 mg - 650 mg, oral, Every 4 hours PRN, mild pain, Starting Mon 8/11/14 at 0842 (Mot yet administered)
= MNutrition
= Mutrition

* Clear Liquids by 6 hours post-op; higher if tolerated - Mo documentation.
= T Plan
= Treatment Plan
& Post-Op Treatment Plan - No goal outcome documentation
e |nitiate Physical Therapy TKR Protocol with Jordan Splint - No documentation.

* Instructtherapeutic exercises, range of motion (flexion and extension) and proper positioning - No documentation.




Pathway LOS Adherence Is When A Patient Discharges By Their
Pathway Length Of Stay Goal

Pathway
LOS Goal
Surgery Discharge
Surgery Discharge
Adhered Did Not Adhere

At HSS, there is no margin of error in LOS Adherence
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In 2016, Overall Pathway LOS Adherence Stabilized At ~40%

34

Pathway LOS Adherence By Month, 2016

60%

50%

Average = 40%

00 o s s s s e e e e e e e g e S o e e e e e e e e e e e

30%
20%
10%

0%
Feb 16 Mar 16 Apr 16 May 16 Jun 16 Jul 16 Aug 16 Sep 16 Oct 16 Nov 16 Dec 16

For every 10 patients, 4 adhered to their pathway m




If All HSS Patients Adhered To Pathways, HSS Would Gain More

Than 300K Bed Hours Per Year

Inpatient Average Off Pathway
Length Of Stay Patient Count
— X hours Pts Per
Year

Off Pathway On Pathway

Total Bed
Hours (Capacity)

~307.5K Bed
Hrs/Year

FEEEEE
FEEEEFE
FEEEEFE
FEEEEE
FEFEEEE

FEEEFE

!

(~3

a1
O
D
o
7))
~

Addressing root causes of “off pathway” pts. will improve resource use
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To Improve Pathway Adherence, An Interdisciplinary Project Team
Was Chartered

Mo EInES Il 9l HSS patients are not always discharged within expected length of stay as determined by clinical pathways

U Develop/refine reporting and measurement

Scope/Activities & O Determine top 5 contributors to adherence and isolate clinical vs. non clinical (operational) causes

Deliverables 0 Recommend new pathways for development and pathways changes to achieve better adherence (e.g., LOS Targets)
U Establish action plans and implement operational changes (e.g., “Pathway Clock” workflow design)

# Description Baseline Target Standard
1 ALOS
Metrics 2  Pathway Adherence 40%
3 Pathways Discharge Delay (Avg)
4 ID Top 5 Causes Of Noncompliance
1. Proactive management of patient care 3. Staff satisfaction with plan of care documentation
Benefits 2. Clinically appropriate length of stay 4. Patient satisfaction and quality of care
3. Decreased costs for HSS and patient-family
Leadership Team Ad Hoc
e Sponsor(s) e Case Management e Informatics:
e Ops. Owner(s) * Nursing e PCD:
* Op. Ex. * Nutrition * Physician:
* Physician Assistant
Team Members . Physician

* Pharmacy

* Physical Therapy

e Information Technology
* Value Management
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Activities

QOutcomes

The Project Team Followed A Design Thinking Approach

T - 8 Weeks Kickoff T + 2 Weeks T + 4-8 Weeks
Discovery Ideate Prototype Test
“What Are We “How Could We “What Does It “Does it “Mostly”
Solving?” Do That?” Look Like?” j Work?”
v Identify hypotheses Brainstorm “how” to Quickly build solutions QO Deliberately plan your
v' Gather data move from concept to (e.g., a storyboard, or a test (scenarios &
v" Observe design new process flow) experience questions)
v' Validate data Propose and discuss Trial solutions (e.g., O Askuserstotry
v' Analyze data ideas role-play) QO Solicit feedback (Ask
v" Review preliminary Identify and sort by Ask “why” “why”)
findings with selection criteria O Build feedback into
stakeholders Agree to full solution design and revise the
v" Revise analysis set (i.e., impact multiple prototype (PDCA)
v' Make “opportunity” roles/processes and Q Plan for launch
recommendations environments)
v' Performance gap is Multiple ideas Ideas checked for v" Prototype refined
measured considered flaws v' User approval
v' Opportunity Best solutions Communication v' User buy-in
(“Challenge”) is clear identified started v'  Ideais ready for
v Common underlying Soft failures / Redo implementation
v' Plan to implement

Issues are agreed

In this approach, the discovery phase starts with data analysis
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The Team’s Review Of Data Identified Distinct Groups Of Patients

That Do Not Adhere To Pathways

Among Patients Who Go Off Path, ~72% Are Off By <30 Hours
3 Distinct Groups: (A) 0-12 Hrs Off Path, (B) 18-30 Hrs Off Path, (C) All Others

Volume

600

500

400

w
o
o

200

Group A

I

Group B

Y

Group ‘ Avg. Hrs
Off Path
A 31 40%
B 23.8 32%
C 55.5 28%
Group C

100%

F 90%

- 80%

r 70%

F 60%

- 50%

F 40%

r 30%

F 20%

10%

0%

Group A Contains ~40%
Of Off Path Patients
Group B Contains ~32%
Of Off Path Patients
Moving All Group A
Patients On Path Would
Result In ~66%
Adherence Overall
Moving Group B On Path
Would Result In ~62%
Adherence (Exclusive Of
Group A)

Moving Both A And B
Together On Path Would
Result In 85% Adherence
Rate Overall
Distributions Are Similar
For Each Pathway And

For Each Specialty

Key Insights

 Group A: Patients
Exit OR Earlier Than
On Path Patients

 Group B: Patients
Are Moderately
Complex

 Group C: Patients
Are Significantly More
Complex

- Same pattern exists
across all
pathways
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The hour of surgery and complexity are primary drivers of adherence




Despite Patient Types, One Procedure Specific Pathway Was
Avallable For Patients, Leading To Bottlenecks At Discharge

Interdisciplinary

Surger Recover Discharge
gery y Rounds (2x/Day) 9
h 4 o n
9o N\ I 4
oo\, ’
NV A __r___‘_'->
..... S e ——— )
fa = ., -—;l—/
‘ - - P2
Sem———— o _’/
Surgeon Performs First Assist Team States DC Discharge Time
Surgery Places The Date And What Else Determined On
Pathway Order Patient Needs To DC DC Date
Key Problems | Significance

* Few patients discharge on pathway - progress appeared random
Priority patients could not be easily identified in work queues (e.g.,
by medical complexity, discharge targets)

Pathways “one
size fits all”

DC Date/time Discharge times determined on day of discharge
targets » Tasks to prepare for discharge could not be prioritized/coordinated
unspecified Discharge bottlenecks and patient, family, and staff complaints

Pathways were not built for patient differences and were unreliable
frameworks for planning/execution
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Today, Pathways Have Multiple Levels And Discharges Are
Scheduled, Allowing Teams To Prioritize And Cascade Work

Interdisciplinary :
Surgery Recovery Rounds (2x/Day) Discharge

.

1 - short LOS 5
SEsmmnm 9';----- .::l lllllllll ) XHOUfS

Perioperative First Assist Places Case Mgr. Provides DC Discharge By The
Team Identifies Specific Pathway Target, Team Aligns Care Plan Hour Targeted
Complexity Order: Level 1-3 & Prioritizes Work

Expected DC time driven by pathway order (placed by first assist)

Key e Pathway LOS is “individualized” for patient needs (low to high complexity)
USCUISE . Teams queue & organize workflows by the exp. Discharge time
» Patients/families prepared for discharge, allowing them to meet/beat goal

A shared, realistic LOS target provides the foundation for coordination &
more effective care deliver
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Several EMR Changes Were Required To Operationalize The
New Process, Starting With The Pre-Op Clearance Note

Q Pre Op Clearance Note pl Pathway Order Selection

Order and Order Set Search

= Create Note v .
unilateral tkr E Browse | Preference List

My Note
Ef Order Sets & Panels 2

ROS || Physical Exam

S BeBeD+ Heomnoeen Name User Version Name ype
STOPBang score is (#2291} | = D] Arthroplasty Unilateral TKR - Level 1 Pathway
(PSS score= {0-35:18561} = B]  Arthroplasty Unilateral TKR - Level 2 Pathway
Comment: ***

= Pl  Arthroplasty Unilateral TKR - Level 3 Pathway

Physical Exam

LABs

EKG: No results found for this or any previous visit.
CXR: No results found for this or any previous visit. - -
SUTsi STUpiEs L Expected Discharge Date/Time
All data listed above has been reviewed. = =
Expected Discharge - Expected Discharge Plan 11

Overall Assessment.

The patient is a 39 y.o. year old male with past medical history of *** presenting for preoperative nf # i
p ¥.0. ye p ry p g for preop: Time takan: |1405 82302017 show: [JRowInfo [JLastFiled [JDetails (Al Choices
. wan

Cardiovascular Assessment B Values By o Create Note

= .
¥ Expected Discharge
Recommended Pathway Level: [EEERIETNEZNE TS o YNNTo) = ErES 2

vected Discharge

6/27/17 gxltgutec Discharge 0900

Day of Surgery/F P
s VTE prophylaxis.
+ Medications to take on the morning of surgery: ***

T REEISTIREEETY  Surgically not clear  PT notclear  DC Plan not confirmed  Other, specify

Sign at Close En:ountev

Pre-op the internist documents a pathway level suggestion
Key . Post op, the first assist places a final pathway order

USUSE 3 Once inpatient, the case manager reviews and documents an
expected discharge date/time
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Additional Changes Included Visualizing The Discharge Goal To
Align Interdisciplinary Work And Patient Expectations

Wed. Sep 27, 2017 - 1:15PM
Your Extension: 1206

Your Expected Discharge Date/Time: September-29-2017 03:33 PMI
1 TV and Entertainment L =
3 Rehabilitation .

IPOC Pane

© Patient Experience

Surgical Procedure

Expected Discharge Date and Time

Patient lists with date/time of discharge for staff and patients

_ . IPOC panel with expected discharge and pathway details support
Insights interdisciplinary rounds

In-room TV display of scheduled discharges
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In Addition, An Interdisciplinary Rounds Standard Was Created To

Help Coordinate Care Along Pathways

43

HSS Rounding Standard

Who is the patient?

RN
Why are they here?

Identify

Question Responsible Words That Work

“10-01, Mrs. Jones, patient of Dr. Haas, left knee. Post-
op day 1 and wants to leave tomorrow.”

What is the disposition and
Disposition . |v\Case Magr.

expected DC date/time?

“The preop note says she is going home. Currently

——oxnocted o g0 home with servicec gn Friday at 10 am.”

Are they progressing
toward their disposition?
What are the remaining
barriers?

Obstacles

”

All rounds include a
. e d is healing nicely.
specific focus on d 50x2 and is

patient’s discharge goal }~

ular.”

Case Mgr: “Home care is arranged.”

Is it possible to discharge F
. . 5
the patient earlier/later? PCD

Should the disposition be

“She’s doing well. Is there an opportunity to move her
to an earlier discharge? What's the best disposition we
could achieve?”

changed?
Change IF BARRIERS: What can we “What needs to be done to get the patient back on

do to remove the issue or pathway? Do you need help?”

. . . PCD

improve the disposition? OR

Who is gong to take action? “[PT], will you assign them a morning mobility session?”

IF DC Plan or Disposition “Since this is a big change to their plan and they are
Y Changes: Who will tell the  PCD medically ready, can [PA/MD/RN] please make sure that

patient?

Mrs. Jones’ & her family are aware?”




Phlebotomy Workflows Were Also Aligned To Pathways Through
An Updated Worklist

Previous Worklist

iPod = 12:16 PM L -

Workflow Changes

Updated Worklist «  Phlebotomists draw labs in order of
i B - the expected discharge

< HSS Hospital Y= Show Taken . . .
*  Work queues now display patients in

£ HSS Hospital Y=  Show Taken

MAIN 10
Beaker, Aboverifyt...

(3 Patients)

Main 10 Discharge
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(1 Patient)

Beaker, Sunshine 1213 Beaker, Chioe order of expected discharge
i hi Display shows patients with expected
Beaker, Chloe 1210 . ey
- s - discharge within next 6 hours
- Patients
All patients on expected to T —
phlebotomist discharge
worklist within 6 hours ImpaCt

Small batches improve lab turnaround
times

Ensures test results are available by
start of rounds

Improves decision making and
likelihood of meeting discharge time




A Performance Dashboard Now Provides Daily Feedback To Each
Interdisciplinary Team

oAy - ., DISCHARGE_DEPT )
ESSESCMLLSSNGERV Selected Inpatient Unit (group

Holding

DISCHARGE_DEPT (group) Parame.

Discharge ¥olume

Pathway Adherence and LOS Discharge Time Distribution
Distribution of Discharge By Hour Of Day

% of Total Distinet count of HSP_ACC.

2%

% of Total Count of HSP_ACCOUNT_ID

@
]
=
Surgical Hour of Hospital DC Time Manth of SURGERY_D 2018]
DC Accuracy (%)
Percent Of Patients That DC +/- X Hour(s) From Last Expectad Discharge
El Rehab and SNF
e
i DRG_M.. = DISCHARGE DER.. Aori Mar June AD Ma June Apr May June
All Others
z
a
o
5
2
w Primary
£ Hip, Knee,
E Ankle
o
a
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Results




Since Go-Live, Pathway ALOS Has Declined By 6.5% And Is Now
Nearly Equal To The Expected LOS

Pathway ALOS By Month, 2016 — 2018 YTD% 23

Pathway
Pathway ALOS Levels Go-Live

Expected Pathway ALOS

ALOS (Hours)

Delivering the expected ALOS allows for better planning
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The ALOS For Complex Pathway Patients Decreased ~9 Hrs

Complex Patient ALOS By Month, 2016 — 2018 YTD? 2

Pathway
Levels Go-Live

= Avg = 93

90

-9 Hrs

a8

ALOS (Hours)

86

84

82

80

78

Gaps in care are closing and coordination of care is better, even for most

complex of patients
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Most Of The ALOS Change Occurred Within The IP to Clear
Rehab Phase

ALOS By Phase of Encounter Before & After Pathway LOS Adherence Project

Bracu P to Clear Clear to DC Order Discharge
All Pathways
. Primary Hip and Knee Pathways
3
10 ? o
O
60 "'q_)
s
2
T
50
8
% <
2 40
z
2]
S
30 (i)
o
]
o | @
(&)
20 c
X
8
10 '-'q—:
0 0 10 20 30 40
Before After LOS (Hours)
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Aligning Phlebotomy To The Expected Discharge Date/Time
Increased The Rate Of Labs Resulted By Rounds

Percent of Labs Resulted By Start Of Morning Rounds

100%

+20% /

90%

80%
Hematology
70% i = - e

Chemistry

60%

o0% Worklist
Change

40%

30%

20%

10%

0%

Jul17  Aug 17 Sep17 Octl7 Nov1l7 Decl1l7 Jan18 Feb18 Mar18 Apr18 May 18 Jun 18 Jul 18

Timely labs allow clinical teams to make decisions regarding discharge

and keep patients on pathwa
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Overall Pathway LOS Adherence Increased By 13%

LOS Adherence (%)
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Pathway LOS Adherence By Month, 2016 - 2017

B0%-

50%-

40%-

30%-

20%-

10%-

0%

Avg = 45%
Baseline = === ot Sgomemezsooes;
Avg = 40%

Main Project
Go-Live

Aug — Dec 2017 saw 5 consecutive months of record LOS adherence

-+13%




Greater Pathway Adherence Has Created Capacity For Additional

Surgical Cases

Greater Adherence

+13% Adherence

M
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Inpatient Capacity
Created

Potential For
Surgical Volume

Bed Capacity

600 — 1200
Surgical Cases

if




Recap: HSS Has Created A Pathway Management System

= HSS developed and hardwired a cohesive

53

system to manage each patient by their
pathway

- Pathway segmentation
o Discharge scheduling with LOS goals
o Supporting department work queues

Overall Results:
s +13% net pathway LOS adherence
— Represents a 33% improvement
— 5 consecutive months of record rates
o 10% ALOS decrease
— 6.5 hour pathway LOS decrease
- Additional bed capacity for surgical cases
— 600-1200 cases

Despite improvements, large opportunities exist for 2018 and beyond

Interdisciplinary
Rounds (2x/Day)

_...:.SP:‘:‘,ECE ......... > X Hours
£ 2_ g

Discharge

Surgery Recovery

T i TR, T > &Y Hours
NV
Long LOS
........................................... > aiz Hours
Perioperative First Assist Places Case Mar. Provides DC Discharge By The
Team Identifies Specific Pathway Target, Team Aligns Care Plan Hour Scheduled
Complexity Order: Level 1-3 & Prioritizes Work

Pathway ALOS By Month, 2016 — 201774 3

[ Main Project
Go-Live

Pathway ALOS Avg=T1
Avg = 68

Expected Pathway ALOS r 7.5Hrs

O N S
gF 48 G B R R RN O S N g g e B R g g




Next Steps




Building On Past Work, HSS Pathways Will Become More

Personalized

One Pathway per

Multiple Pathways Per

procedure Procedure
" O Qe O Ot OO
%’ & OO OeeeeO—e—OeeO & Orere OvaemeOremsesOmte—OromsarassO)
E eeeeee __O_'__._.ﬂo_ __._.__._O
©
al
(€ -
o
<+
c
)
@)
@) L
35
— 12 Pathways
Pathways

Personalized
Pathways Per Patient

Unlimited
Pathways

Personalized pathways will require more clinical coordination, flexible

operations, and rapid development cycles
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Soon, Pathway Development Will Be Driven By A Steering
Committee

Structure

SEWEWS
Steering

Spine
Team Team
Hip Shoulder

Team Team

Peds Foot

Team Team
Trauma Other

Team Team
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On-Going Support Prioritization

Review data * |dentify highest
Review high risk priority updates
patient cases » Ensure alignment
Project to org. Priorities

management * Production Sched.

Development

* Dev. cycles

* Build new
pathways

* Adjust existing
pathways

* Educate staff

IIIIIIIIIIIIIIIIIIIIII> ProceSS """""""""""> Output

Impact

Clinical
Effectiveness

Distinct

Continuous
Improvement

* Strategic
Alignment

gﬁ Consistent
. N

@ Communication

:‘% Team Based




Lessons Learned
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Gather prevailing hypotheses and use data to A) separate myth from fact and B) identify
focus for change

Use design thinking with a trusted interdisciplinary team to create engagement and find
ideal solutions

Rank your solutions against the original problem (data)

Be creative with your EMR: The perfect solution may not be feasible but a “better” state
is always possible

Communication never ends: Ensure all stakeholders have the opportunity to evaluate the
team’s solutions before moving forward

Consider what might happen if you are too successful (e.g., budget impact)

Systemic alignment occurs when you establish shared goals that can be operationalized

within workflows
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