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Nicole Batulis

Director of Operational Excellence, Dartmouth-Hitchcock Medical Center

* Leads the Project management Office,
Performance Improvement Team, and the Value
Institute Learning Center.

* B.A. in Chemistry & Music from Emory
University and M.H.A. in Healthcare
Administration from University of Minnesota

e Certified LSSMBB and CPHQ
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Overview

* Dartmouth-Hitchcock Health
* The Value Institute Learning Center at Dartmouth-Hitchcock

* Ophthalmology Patient Flow
* Background
* Baseline Data

Process Analysis

Simulation

DOE

Interventions

Impact
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Dartmouth-Hitchcock Health

e DHMC s a rural Academic Medical Center
located in Lebanon, NH.

* Anchored by a 396-bed teaching hospital
which includes a children’s hospital and a
designated comprehensive cancer center.

* D-H has over 9,000 employees and over
1,000 physicians across its locations in
New Hampshire and Vermont.

THE VALUE INSTITUTE

learning
%% Dartmouth-Hitchcock cer 4[@ [

AT DARTMOUTH-HITCHCOCK
VALUE INSTITUTE



The Value Institute Learning Center at
Dartmouth-Hitchcock

All new employees receive online Whitebelt training
as part of orientation.

‘Master Blackbelt

We offer a 2 day in person and an online option for
Yellowbelt completion. Blackbelt 20

Greenbelt training is a 5 day in person course with Greenbelt >300
support from a blackbelt coach for certification
project execution. Acceptance to Greenbelt is based
on supervisor recommendation and blackbelt

Yellowbelt

Team Members
>2900
and Leaders

interview. _
Whitebelt

Expertise
Y )

Host a monthly Value Grand Rounds series to

promote sharing and spread of improvement work Number of Staff Trained
across the organization
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Ophthalmology Patient Flow

Background

* The clinic has struggled with patient wait
times and flow. Patient satisfaction data
related to wait times ranked
Ophthalmology the lowest score in the
health system out of all of the ambulatory
clinics with less than 40% of patients
rating their experience as ‘top box.’

Additionally, there is wide variation in
patient wait times and total clinic cycle
time by day of week. Cycle times over 2
hours are not uncommon for patient
visits, occurring 40.79% of the time in the
baseline period for Retina patients.
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Retina

Neuro
Ophthalmology

Glaucoma

Oculoplastic

Pediatric
Ophthalmology

Clinic

Cataract

Ophthalmology

Optometrists

Cornea

Orthoptics

D-H Population Growth Projections

65+

682,172 -0.4%
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Ophthalmology Patient Flow
Background

Supplier
Patient
|Referring Provider
IScheduler

Patient
Receptionist

Workup Tech

Work Up Tech
Patient

Imaging Tech

Imaging Tech
Patient

Head of Service
Provider

Head of Service

Scribe

Provider, Check- Out
Secretary

Patient
Head of Service

-

SIPOC Process Overview

)

J Input
IDemographics/ Insurance
|Schedule Avallabilty

IRecall, Referral, Flu action
jto determine provider avialability
:Demograpnlcsl Insurance
|Copays

I

I

I

:Arrived appt on eD-H Screen
|

IChart/eD-H

I

I
|Appaintment siip

1

:Imaglng Orders/ Requests
|

I

:Appantment slip
|Prepped Patient

|

|Appaintment siip
:Revneweo Chart & Imaging

|Provider Recommendations for
Ischeduling and follow-up

|Patient availability
I

Process

Scheduing

Checkin

Workup

Imaging (if needed -
70-80%)

Rooming

Provider Visit/
Procedue

Check Out
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Scheduled Appointment

! Arrived Appointment
|Collected Copay
:Appomtment Slip

1
:Conpleted work up

1
|Patient paperwork placed in tray
:ror imaging

1
:PaUent in imaging waiting room

=Conpleted Imaging

javallable for provider review
{Patient piaced in maging waiting
yroom

|Roomed Patent

:Room Status Indicator

1
IPian of Care, eDH documentation
10rders for Testing

1
:Recommendaions for Next Appt

1Scheduled appointments

Customer
Patient

1
|
I
I
:Prowder
]
]
]

{Provider
IWorkup Tech
1

|

:Patlent

|

:Imagmg Tech/ Photographer
|

)

]

|

}

IProvider

jPatient

1
IHead of Service, Imaging Tech

:Provuder

1Patient

\Head of Service
:Prowoer Scribe
(Patient, Ref. Provider

|

ICheck-Out & OR Scheduler
|

1

:Fmient

1

IProvider
IReferring Provider

How do st Unbenowit
ow do staff

feel about odic ¢
- Tvla@@fr}a.m
clinic ‘c(,?.}am

operations?

It took almost 2 1/2
HOURS to complete
the visit. | saw Dr
for about 5 MINS
too long.

Long
Wait

Had to ask
several times
if I had been
forgotten.

S I ow We were
much, there 5 hrs.
TOO Long much too - too long.

slow

During my wait in the
ALMOST 1 HOUR WAIT
in the waiting room,
well after my
appointment time, |
observed the provider
leave the clinic and
return with a package
of food and beverage
in his hands.

I think | fell
asleep waiting
for the doctor
to see me....




‘Spider’ diagram
visualizes the
peaks and valleys
in patient volume
by day of week and
hour of the day

Ophthalmology’s
Patient experience
performance on
wait time is the
worst in the health
system, and is
significantly below
the mean of other
clinics.
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Baseline Data

OPHTHALMOLOGY 4B & 41 AVERAGE
APPOINTMENT AND CLINIC PROCEDURE VOLUME
BY DAY OF WEEK AND TIME OF DAY
FY2016-FY2017

220
20.0
g 18.0
] 16.0
g
Z 14.0
g 12.0
< 10.0
w
o 8.0
*
6.0
4.0
2.0
00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
Monday 56 13.5 14.8 14.6 3.7 7.9 15.8 14.3 127 2.3
—&—Tuesday 8.2 17.8 19.0 19.3 4.7 8.9 18.5 17.7 14.0 2.7
—a— Wednesday 5.8 12.9 18.3 17.7 3.8 10.1 19.4 18.7 15.7 29
= Thursday 5.6 14.6 15.3 15.4 3.5 8.5 17.6 16.4 14.0 2.7
—¥— Friday 6.5 14.6 15.8 156.3 4.3 9.8 18.2 16.2 14.1 29
Outpatient Satisfaction for Question: 'Wait time at clinic (from arriving to leaving)' from visits in July 2016 -
March 2017
Iy
——o=%Tepsm = =Didsion’ Topso + upperaiowertimit . . o Sigitanyseon o

DHMC
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Box Plot shows the
variation in
appointment
volume by day of
week. Reflects
staff feedback of
“| never know
what to expect day
to day”

Cycle time
histogram shows
mean of 1:50:37
and Std Dev of
40:10. KS test
value p value of
0.2137 is greater
than 0.05 and
indicates the data
comes from a
normal distribution

# Observations

Ophthalmology Appointment Volume Variation by Day of Week
FY 2017
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56

Monday Tuesday

Wednesday
Day of Week

Thursday Friday

. . Normal
Cycle Time Histogram  oistibution
Mean = 0.0768

Std Dev =

0.0279
KS Test p-value

=.2137
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Process Analysis
y Ophthalmology Clinic Flow Value Stream Map

Takt Time:3.16 mins

Tech
Check ocCT/ Tech 1N Provider Check
j In EE? V\(Joprk @ Images EZ% Rooming [_V Exam %& Out

Avg| O

Min| O

Max| 3
T | 2 pT | 19 | PT T' PT | 3 PT | o PT [ 7
Min | 1 Min | 12 | Min [ 7 ] Min | 1 Min [ 6 Min | 1
Ma 7 Ma 39 Ma 25 Max | 5 Ma 19 Ma 14 |
Res | 2 Res | 11 Res 2 Res | 6 Res | 65 | Res | 3 |

11 min 13.6 min 10 min 15 min

2 min [ 1 19min [ | 12min [ ] 3min | | 9min | | 7min | |

Value Added Process Time 43 |
Total Cycle Time 101.6 |
% Process Efficiency 42.3% |

Ophthalmology Clinic Workload Balancing
Chart

8.00
6.00
6.00

The Ophthalmic imaging equipment, the
l 233 OCT, of which there are 2 in the clinic was
SO T R found to be a bottleneck in th
] ] . ound to be a bottleneck in the process.

Check In Work Up oCcT/ Rooming Provider  Check Out
Imaging

4.00

N Per Person Procress time Takt Time
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Patient Demand Check In Waiting Room Tech Workup Imaging? (Y/N)

Count 38 TLT (m) 12.55

# Avg. Length | 0.82 == BCT (m) 49

Max 4 Run Time 3%

BCT (m) 10.07 Idle Time | 1685%

- || - ||
Wait OCT OCT Wait Tech Rooming Wait Provider Exam

Count 25 25
TLT (m) 3627 m
-
||
-
-
-
||
-
-

‘

Check Out Exit
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Simulation
Total Lead Time - Retina OCT / Imaging Wait Block Cycle Time

6 14
12

10

IS

Count

3
2

6
0

A P 5\
@ @ N o8l o o1® “11 \u o 19" gq RS 6\9 " 669’ 1@

o 0 Hemmm s = ==

0 118 235 353 47 588 706 823 941 1058 11.76 1294 1411 1529 16.46 17.64

Count

Block Cycle Time
Time units are in minutes u

Avg Imaging and Exam Time (minutes)

Original Full Clinic simulation model z2®

. .. ‘€ 150
was utilized to compare technician = s 1 _ L
assighment by specialty vs. pooled % ? —*
technicians. g 25 27 29 31 33 35 37
<

Patients Per Day

—8— Average time Specialized Technician

Average Time with Pooled Technicians
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DOE

Redsidual Plotsfor Vidt Cycle Time Main Effects Plot for Visit Cycle Time
Normal Probability Plot VersusFits Fitted Means

929 - POD SCRBE AIDET Standard Room
%0 g 0.01 o e ® e £

) - g 0.08
50 @ 0.00 ® e >~ - §

-
- . & —— ‘\.
1 —001| ® e % e B mam
. é S
1
-0.02 0.00 0.02 0.050 0.075 0.100
t Used Used  NotStandard Standard

Residual Fitted Value 0.06
NO POD YES POD NO SCRIBE YES SCRIBE No

Histogram VersusOrder

8
g 0.01
a E 0.00
-0.01
—1—1
o
-0.016 -0.008 0.008 0.016

O O R

Residual Observation Order

* Tested utilizing DOE:
» Standardization of exam room set up

* POD model: co-location of providers and the technicians completing their
workups — pooling of resources (Hard to Change Factor)

* Use of standard communication framework to discuss delays with patients
* Use of scribe to support provider documentation

* P Value POD Model = 0.003, p Value Scribe = 0.000, p value AIDET =0.347, p
Value Standard Room =0.210

* Interactions/ additional order terms not significant and removed from
model

//// Dartmouth-Hitchcock
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observe variation in room
Interventions

set-up
* Discussed sequence of
primary workup activities
*Developed a

recommendation for a new
standard that will be piloted H

* Additional Interventions:
* Development of Policy and Procedures (Standard

Work) for technicians
* 5S and relocation of imaging equipment
* Implementation of patient self-check-in Implemented POD Huddles to enhance
. .. . . team communication
* Implementation of technician prep appointment in e IDEAL SEQUENCE FOR THE
addition to provider appointment to have patient 8 Ateges TYPICAL TECH WORKUP
schedule reflect true appointment itinerary and to s GOAL: DILATION AS EARLY AS POSSIBLE
work on level-loading the OCT 10 ey jOPinokg
* Re-balancing of provider admin time to level out 8 - = St i
spikes in patient appointment by hour of the day viarsors e [ AR
) . ORDERS = s L ksl &
* Implementation of updates to Ophthalmic event il - T e
time stamp tracking in eD-H Meds & Ore : femfnlon fon
* Lunch coverage for OCT imaging ophih Exam
— Timeout
* Proactive communication with patients at time of surg Pro€va

scheduling about what to expect in their visit

 Purchasing 3™ OCT imaging machine to support
peak volume (in process — plan to add in with
addition of new Retina Surgeon)

o7

Rght  Len  Date omest Sensaton L . 2

CEZEN© =
Len

» System is in position control/ hiring freeze so
unable to move forward with Scribe support
recommendations at this time. Scheduling recommem_iations will move.

Ophthalmology from siloed template builds that

focus on each individual provider to having a full

clinic view of patient arrivals by hour to plan for
and schedule pre-provider visit needs such as the
technician workup and imaging.

//// Dartmouth-Hitchcock
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Patient Experience - Wait Time
Question: Satisfaction with Wait time at Clinic (from arriving to leaving) measured as % Top

I m pa Ct Box Score

January 2017-December 2017

100%
* Reduced visit cycle time 90%
from 1:50:37 to 1:40:31 i
) ] 70% ) 68%
post implementation for o o e
) ) o 6% A1% T LLaeR % o
Retina providers. T test p 4% e 3% 0%
30%  @ermgopeceesst
Value = 0.034 o 239% 34%
* Reduced imaging wait e
tlmeS from an average Of Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-l7 Aug-17 Sep-17 Oct-17 Nov-17 Dec-17
20:38 to an average of e P atient Satisfaction with Wait Time at Clinic (from arrivingto leaving)
— Ta rg et
15:37. T Test p Value = e Linear (Patient Satisfaction with Wait Time at Clinic (from arriving to leaving))
0.001 . -
. Patient experience scores Average Imaging Wait Time (hh:mm:ss)
p_ 0:25:55
were trending upwards 02302 ot
020:10 AT N0l A=1719:3
post-implementation. 047:17 2085 NG - _
. . 0:14:24 &7°05:14:06
Team will continue to 0:11:31 0:12:36713:04
. 0:08:38
monitor scores and 0.05:46
. 0:02:53
patient comments to 0:00:00
. ,(/\ ,\’/\ A A A (/\ A A A .\”\ A A A \,‘b
assess impact. & o & o & o &
NS M LA G A I O VI S S
//// Dartmouth‘HitChCOCk e |Ma ging Wait Time Target — eceeceees Linear (Imaging Wait Time)

VALUE INSTITUTE



A L L L

Questions?
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Visit us at MoreSteam.com
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MoreSteam® Company Training Simulations Software Blended Learning Resources Contact

> elLearning Course Catalog
With over 200 hours of training to

> Green Belt
Develop the skills to lead successful
continuous improvement projects. choose from, browse through the entire
Includes exercises, quizzes, and mini belt curriculum to find the courses you
simulations. need.

> Blended Black Belt

Combine elLearning with study halls,
personal coaching, and practice. Covers
advanced quantitative tools.

eLearning Overview
Language Options

New to Training Simulations?

v V VvV Vv

> Master Black Belt Register for a Course

MoreSteam partners with the Fisher
College of Business at The Ohio State
University to present an innovative
Master Black Belt development
program.

Moresteam.com



Visit us at MoreSteam.com

MoreSteam” Company Training Simulations Software Blended Learning Resources Contact

Knowledge Center MoreSteam Blog
Wf free P m - Mfor articles on

resources on Lean Six Sigma and a wide-range of interesting topics and

process improvement, including ® Wk tools.

tutorials, webcasts, and white papers. 4
Szoabocs nmonly used tools for > Newsletter
measuring process performance, root
cause analysis, process control, and > Papers & Articles
more. ) .
> EngineRoom Tutorials
Webcasts > TRACtion Tutorials
fntch roco presentations hosted

by industry-experts and quality
practitioners.

Moresteam.com



How to Keep in Touch

Nicole Batulis
Nicole.S.Batulis@hitchcock.org

Ellen Milnes
emilnes@ moresteam.com

Mark Your Calendar to Join Us:

» November 20: Bethany Melitz, City of Detroit

» December 5 & 12: Alexander Silantyev, PwC
» January 30: Ruben Del Toro, Southwest Airlines

Moresteam.com



