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Takeaways!

* In healthcare, Lean provides systematic methods to PP st W
improve processes; however, it mainly focuses on patients’ goals,
often ignoring those of caregivers and others

* Requirements engineering (RE) provides recognized practices for the
elicitation, modeling, analysis, specification, validation, and
management of requirements

* Lean-AbPI combines the strength of Lean management (identifying
patient values, process waste, and measures) and RE-based modeling
methods (providing a comprehensive view of stakeholders and a
holistic, evidence-based evaluation of potential solutions)
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Motivations

* Many healthcare institutions are implementing value-based systems
to improve the quality of provided services

* Lean management, which is borrowed from the manufacturing
industry, has been introduced in healthcare over 15 years ago

e But healthcare is different from manufacturing
* Products (e.g., cars) are all similar, but patients are all very different

* Healthcare is very dynamic, with different/changing needs of many
stakeholders & users

* Healthcare is knowledge intensive, with humans in the loop

* Technology is a key enabler of improvements; however, it is still often
unwelcomed by caregivers
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Obijectives

* Ensure that all elements (patients values, caregivers needs, hospital
goals, units requirements, etc.) of the context under study are fully
captured

* Provide a comprehensive evaluation and assessment of the solutions
prior to the implementation of (technology-related) changes

e Supports quantitative decision making with trade-off analysis of
solutions
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Definitions

* Activity-based Process Integration (AbPI)
* RE-based approach that uses goal and process modelling

* Assess the potential impact of new system integrations on current
practices, organizational goals, and user satisfaction

* Lean management
* Focuses on eliminating waste (by reducing costs or minimizing
time, for example) without sacrificing productivity
* Added value (AV) and non-added value (NAV) tasks

* Relies on identifying customer/patient values and mapping
process activities to those values, to increase service quality



Proposed Model

Lean
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Case Study

* Lab sample management at Al-Rass Hospital
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Example - Problem Definition

* Al-Rass Hospital suffers from a delay between delivering lab samples
from the Emergency Room (ER) and receiving results from the Lab

* Three levels of test urgency: Critical, Urgent, or Routine
* Lean team recently started a project to minimize the delay

* Solution proposed: customized Real-Time Tracking Sample system
(RTTS) to track samples in real time

 RTTS comes with a cost and new tasks to be performed by caregivers

* The Lean-AbPl model is used to support the decision on whether to
deploy the RTTS system (and where) or not.
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Phase 1: Value Definitions

Current (as-is)

Pyso process at Al Rass
and Model Preparation e hospital
Set type/ [crtcf\ el i
Request  priority of Enter patient
. . Patient in the ER lab test  test Collect sample infa. to MHR Transfer sample
* |dentified waste was Transportation e > 5 % toab unit
between activities and Waiting.
e The Lean team identified Lab Deop sample
Automation as an optimal solution  reutrepotsrivedsen o wﬁwﬂ
nalyze sample Check sample
I ¥ ¥ >
Write test result to MHR [Accept sample]

RTTS
Enter patient info Send notification
Mew Sampile into RTTS Scan sample bag  Confirm order to lab unit
B > ¥ H— m—
RTTS
Motify unit of Update status
Done sample arrival of sample Frack sarmighe

bag

I ¢ >

Proposed (to-be)
RTTS-based
process

12



Ll

“i‘.“ GEt thE |E||:I "*.,..'* % .1."-""'"“. '""lx,“
results within o,
- the allowed Increase
* timeframe (40} process
30 efficiency (25) "o,

Phase 1: Cont.[—

Reduce number

Reduce turn
around time 9

Reduce number of ':'11: duhplifigid
interactions with as Identify
patients (15) process break
oints
P Reduce risk %

(15)

Time spent
per instance 1

Goal model:

x f Murnber of
25 duplicated tasks
1

per instance v

built based on e ;
interactions with A ]
patients per s Maonitor collecting
t h e Va I U eS instance v / Stay updated ;." samples til _ Reduce risk of
X 7 about the delivering results Reduce risk of losing
; (50) 100 losing samples communication

sample status
in real time

identified by
the Lean team

and by using P i, /

75

Current
method

¥
' o
Ty an®
""""lu “....n
B T T T T T T L L bk

v,
ﬁ'hh.

Have low cost
(10) 1

the AbPI §( Reduc \
3 waiting time
of receiving
lab result ~ RTTS Vendor

method |

RTTS Acquisition
e\, Lab cost 9 = e RO
- + *a, " W uun-""l1l

Track sample
position in real time |3

(100) S

Stay informed/

updated about the

arrival of samples in
realtime (100)

75

W ",
"
5
.,
5
\ F
f
f
"
(TEL] (L]
[
L
'
.
",
s
.
<
H
:
]
H
:
=
H
=
=
-4
F,
K.
K
o
i.‘
u -
.
:
:
-
H
H
H
]
H

K
s,

Lf "
v, *
" 0
Fiwgganantt®

o

&
.
£l
&%

&

13

¥
s,
*'F

.
appaasttt
v, o
"F “‘
o

u
v
.
b

t
.

. .
v o
LL T T T—— L



Université d’'Ottawa University of Ottawa
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Lean

Phasel

- Define value for patients
- Map value streams
- Identify AV and NAV, and waste
- [dentify solutions
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Phase 2: Integration

* There are two possible alternatives: RTTS-
byNurse and RTTS-Automated

* Non-added value and added value
activities were identified by the Lean team
while designing the alternatives

 RTTS-Automated was created to eliminate
the waste in RTTS-byNurse (unnecessary
duplicated tasks such as register patient
twice)

TABLE 1
FIRST TWO STEPS IN THE PROCESS INTEGRATION METHOD: IDENTIFYING

INTEGRATION OPPORTUNITIES AND ACTIVITY RELATIONSHIPS

Activity to be integrated

Integration
opportunity

Activity-activity
relation type

Enter patient info into RTTS,
byNurse

Enter patient
info. into MHR

Combine, after

Enter patient info into RTTS.,
RTTS-Automated

Enter patient
info. into MHR

Combine, after

Scan sample bag, Confirm or-
der, Send notif. to lab unit

After Enter patient
info into RTTS

Add

Transfer sample to lab unit

Same

Same

Scan sample bag upon arrival

Drop sample at
lab unit

Combine, before

Update status of sample. No-
tify unit of sample arrival

Drop sample at
lab unit

Combine, after
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Process After Integration
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Phase 3: Evaluation and

Implementation

TABLE I
SATISFACTION VALUES ([0..100]) USING GRL STRATEGIES IN EACH
ALTERNATIVE IN THE CRITICAL CONTEXT (A = ACTOR, G = GOAL)

Actors and Goals By Automated | Current
Nurse | RTTS Method
A:Patient 75 75 0
G:Reduce time of receiving lab result | 75 75 0
A:Leaders 75 76 21
G:Increase process efficiency 70 76 23
G:Reduce turn around time 84 84 59
G:Identify process break points 56 56 7
G:Reduce risk 100 100 7
G:Monitor collecting samples till de- | 75 75 10
livering results
G:Have low cost 52 46 100
A:ER 43 50 3
G:Get the lab results within the al- | 30 30 0
lowed timeframe
G:Reduce number of interactions 12 12 0
with patients
G:Reduce number of duplicated | 30 75 22
tasks
G:Stay updated about the sample sta- | 75 75 0
tus in real time
A:Lab 100 100 0
G:Stay informed/updated about the | 100 100 0
arrival of samples in real time
G:Track sample position in real time | 100 100 0
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Results

* The hospital has around 98,000 urgent cases and 558,000 routine
cases yearly, increasing the cost of using an RTTS dramatically

* The RTTS system considered was developed by a single programmer:
* The hospital would not pay much for it at the moment
e RTTSbyNurse alternative was more welcomed than AutomatedRTTS

* There is an issue with trust and potential threats to data privacy and system
security if they go with the AutomatedRTTS alternative

* The hospital will use RTTS as a temporary solution to fulfill the urgent
needs of critical cases while keeping the current method in the other
(high-load) situations
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Observations

* Goal models contained more goals and stakeholders that plain Lean,
and helped stakeholders disagree early and then converge early
towards a shared understanding of goals and their measures

* New concerns (e.g., security goals) appeared along the way, with a
strong influence on the results

* The decision made (partial automation + partial deployment) was not
even considered at the beginning, with Lean only

* Modeling tools for generic goal+process available (jJUCMNav), but not
entirely tailored towards Lean-AbPI

* Getting numbers for required indicators is still a challenge (but this
was the case for Lean as well)

22



Université d'Ottawa | University of Ottawa

Conclusion

* New Lean-AbPI model that uses RE-based analysis methods with
change management approaches to bring higher value and
comprehensive coverage to the context of process improvement and
Integration

* The usefulness of the model was illustrated using a real-world case

* Discussing the model with healthcare partners highlighted
weaknesses of plain Lean and the potential to adopt Lean-AbPl in
practice

* More work is needed to further automate the analysis

23
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Thank You!

* Daniel Amyot
* damyot@uottawa.ca
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