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Wegen steigender Patientenzahlen: Niederlande
verlegen Corona-Patienten nach Deutschland

LL® a1l

Duitse traumaheli ingezet vlakbij
het MST: hoe zit dat?

p het idee, om patiénten
pereren, ziin voorzichtia De Hogelandsingel in Enschede was woensdagmiddag enige tijd




°
c
8
=
]
o
@
z
|
T
c
K]
<
]
n
2
>
]
a

CARE-FLOW




Interreg [l S5

Deutschland - Nederland

CARE-FLOW

EMS Core Process

» EMS provides prehospital emergency care, including on-scene treatment and, if required, transport

to definitive care facilities.
» EMS represents the first point of professional medical decision-making in the patient pathway.

» Early EMS decisions strongly influence patient outcomes and overall system performance.
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Logistics Decisions in EMS

® Shift Schedules and Staffing

Levels

Station Location

Resource Levels
Ambulance Fleet Sizing

System Design (Centralize

Ambulance Repositioning o tralized)
vs. Decentralize

Operational

Ambulance Dispatching

Hospital Selection and

Decisions




Ambulance Repositioning

Relocation

Moving an ambulance

from its current base or

standby location to

another location while it

is still idle.

Redeployment l‘\

Assigning an ambulance
to a new base or standby
location after it
completes a service or

transport.

¥
Janterreg -

Deutschland - Nederland

(Kofinanziert von
‘der Europiischen Union
{Mede) gefinancierd
‘door de Europese Unie.

CARE-FLOW



e DR
Joanterreg -:':m"mm

DDDDDDDDDDD - Nederland

CARE-FLOW

Gaps and Our Contribution
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Gaps and Our Contribution

() 1
Isolated capacity
Lack of coordination
”@“ Communication barriers
i n i

Language barriers
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Maximum Expected Coverage Location
Problem

Model Assumptions:

Decision: location of ambulance bases and the sizing of the ambulance fleet.
O Fixed demand points

O Deterministic travel times
O Single-call service

O Ambulance unavailability

O Expected coverage



Maximum Expected Coverage Location

Problem

Compared to simple MEXCLP, this model adds:

a

a

a

Multi-country demand and base structure
Fleet sizing by ambulance type

Multiple urgency levels with priorities
Type-urgency eligibility constraints
Type-specific busyness probabilities

Joint response for highest urgency
Cross-border coverage assignment decision

Coverage-equity-workload trade-offs

Deutschland - Nederland
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Maximum Expected Coverage Location
Problem

Coverage Calculation:
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Tactical and operational hospital
planning

Diagnostics
MSS
» Tactical planning | |Monday |Tuesday | Wednesday
> Staffing (aggregated level) Morning Afternoon Morning Afternoon Morning Afternoon
» Master schedule/Block plan OR1 'GEN  GEN ----
» Staff rostering (individual level)
» Patient booking OR3

" rhythm
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Tactical and operational hospital
planning

Diagnostics

MSS

> Tactical planning | Monday | Tuesday | Wednesday

> Stafﬁng (aggregated level) Morning Afternoon Morning Afternoon Morning Afternoon

OR1 PB834 517 P175 51?
» Master schedule/Block plan S

» Operational planning ORY ™ o 17

537
523

» Staff rostering (individual level)

» Patient booking OR3 . .
O

" rhythm
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Discharge process

» Timely identification of aftercare
need crucial

"% rhythm
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Discharge process

» Timely identification of aftercare
need crucial

Coordination Center

" rhythm
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Discharge process

» Timely identification of aftercare
need crucial

» Support nurse in recognizing
aftercare need

» System notification: “Consider
starting aftercare process for
Greg!”

» Estimated discharge date
» Machine Learning

» Detailed medical records

» Evolution of scores over time (e.g.,
Delirium, Risk of falling,
Malnutrition, Decubitus,
Independence)

" rhythm
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Patient flow prediction - Tactical level

- -
Predict number of discharges Distribute weekly discharges Distribute daily discharges
per week over days over aftercare types

Time series model * Average number per day of “|= Average number per
» Trend over years week aftercare type per day of
* Yearly seasonality » Holiday handling week

/ /
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Patient flow prediction - Operational
level

/Patient grouping Transfer distribution
for each aftercare type
« Emergency/elective curent | future
 Department « Convolute all patient
* Age group L i, groups
e Gender ._ ................................
) ereeresasssessesnanisansaaasaneaese,

ﬂer patient group

qV\odel input 'Bed census & Kl'ransfer distribution
discharge distribution
* Arrival rates » Discharge distribution
* Length of stay —>| » Current patients (with |—|« Aftercare behaviour
» Aftercare behaviour realized LoS) « Disaggregate into
» Future patients aftercare types
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Requesting a patient transfer
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Admission decision

max number of treated patients
min cost

min work-overload for available staff

Patient bed
census

Nurse availability

Do we accept a patient transfer request?




Admission decision

Decision based on:
» Nurse availability

» Current patient census

v

Expected inflow patients

v

Internal flexible (& float) resources

v

External flexpool
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Admission decision

» Stochastic nurse availability

Monday Tuesday Wednesday Thursday Friday
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. . . . R; Roster of nurse j
Ad m -I SS-I O n d eC-I S-I O n q, Probability of getting sick at time ¢ CARE-FLOW
p(1) Probability of getting healthy after being sick for r days
T; Time nurse j has been sick at day 0

» Stochastic nurse availability

» Healthy Roster of nurse j
> Sick /'
» Current day (known) g 1(r € R;) if X = healthy
0.X " 1o if X = sick
» Future (unknown) J [(1 —q)) + Yico qep(t — k)] I(zreRj)  if X =healthy, 7> 1
B p + 016 € R) X =sick. 12 1
» Total
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Si= ),
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Admission decision

» Stochastic nurse availability

Monday Tuesday Wednesday Thursday Friday
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Expected available nurses
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Expected nurse availability

/




Admission decision

Nurse availability

Current patients

MDP

Flexible resources

max number of treated patients

Expected arrivals min work-overload for available staff

min cost

{Kojfinanziert von
der Europiischen Union
(Mede) gefinancierd
door de Europese Unie

J Interreg

Deutschland - Nederland

CARE-FLOW

Patient flow
Accept

Accept with delay
Reject

Capacity planning
Do nothing

Reallocate internal nurse
Hire external nurses
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Choosing the right aftercare facility
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Recap

» Patient flow is an end-to-end, interdependent system

» Decisions upstream shape capacity downstream

» Fragmented planning creates hidden bottlenecks

» Border regions amplify coordination failures

» Collaboration requires shared data and aligned decisions
» CARE-FLOW connects EMS, hospitals, and aftercare

» From isolated actions to coordinated patient flow




Thanks!
Question/Comments’

Ideas? Want to connect?

careflow@utwente.nl
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