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Importance of healthcare
§ Affects all in society
§ Ageing population
§ More chronically ill, co-morbidity
§ Increasingly advanced technology
§ Expenditures growing rapidly
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Dutch fraction working population in healthcare to 20%
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Dutch fraction working population in healthcare to 13%

Data Driven Operations Management 
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§ Verpleegafd / Intensive Care
bed planning
pooling / unpooling
roostering en flexibele staffing

§ Operatie kamers
master surgery schedule
case mix
spoed OK 
volgorde op de dag

§ Spoed
ambulance planning
demographie

§ Diagnostisch proces
rapid cancer diagnostics
infloop vs afspraken
CT/MRI planning

§ Revalidatie
one stop shop
multi-appointment scheduling

§ Polikliniek
tactisch plannen kliniek en OK
afspraken planning

20161025 6

CHOIR: topics and tools

How to optimally roster 
nursing staff in the ward
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It all starts with proper data collection…

months

minutes

+10
0

-10
-20
-30
-40
-50

Planning based on surgeon’s estimates

Planning based on historical averages

Shorter than expected

Longer than expected

Surgery durations



11r.j.boucherie@utwente.nl      www.utwente.nl/choir      DDOM 20161025

And requires validation of the planning tool.. 
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OT-planning 
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100 surgeries can be divided over 
10 OR’s  in many ways:
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r.j.boucherie@utwente.nl      www.utwente.nl/choir      DDOM

15664436875969445827954975489901588449750239891844123225
0250866930378761087165483054086712445858049030111651148
505929630183731550031441318379520000000000000000000000
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It also starts with mathematical modelling…



OT-planning – variation in surgery times

20161025r.j.boucherie@utwente.nl      www.utwente.nl/choir      DDOM 14

µ µ+s/2

69%

µ µ+s/2

69%

µ µ+s/2

69%



OT-planning
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Master Surgical Schedule

Mon Tue Wed Thu Fri

OR1 SUR (KLM) SUR (VWL) SUR (vwl/rur) HIPEC SUR (Kidney) SUR (VRP)

OR2 ENT SUR (RUT) Urology (hbs) RT Urology (MND)

OR3 ENT Plas Sur ENT ENT Plas Sur

OR4 SUR (COR) Gyne SUR Mamma Plas Sur Gyne

OR5 RT SUR (SND/WOS) RT (vwl/rur) Urology (pel/bex) Urology (P&B)

OR6 Urology (P&B) SUR (VWL) Gyne SUR (ODB) SUR (Cor/rur)
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Master Surgical Schedule

It also starts with mathematical modelling…
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Master Surgical Schedule
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§ Verpleegafd / Intensive Care
bed planning
pooling / unpooling
roostering en flexibele staffing

§ Operatie kamers
master surgery schedule
case mix
spoed OK 
volgorde op de dag

§ Spoed
ambulance planning
demographie
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CHOIR: topics and tools
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Relation Master Surgical Schedule OT à ward
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Relation Master Surgical Schedule OT à ward



Surgeries in block

Distribution number of 
patients from block at 
ward in subsequent days
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Influence of OT schedule on wards
It all starts with proper data collection…



Surgeries in block

Distribution number of 
patients from block at 
ward in subsequent days

1. Single OT block
2. Single MSS cycle

Distribution of demand at ward
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Influence of OT schedule on wards
It also starts with mathematical modelling…
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Stochastic 
analysis
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Influence of OT and Emergency Dept on wards
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Influence of OT and Emergency Dept on wards
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§ Prediction vs realisation of required number of beds

Influence of OT and Emergency Dept on wards
And requires validation of the prediction.. 
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Relation Master Surgical Schedule OT à ward
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Initial MSS

§ 1/10 days required 61 staffed beds

§ 4/10 days required > 54 staffed beds

§ 2/10 days required < 50 staffed beds

§ Other days required b/w 50 & 54

Final MSS

§ 1/10 days required 58 staffed beds

§ 9/10 days required b/w 50 & 54

§ Further discussion is ongoing to 
change physician schedules to 
eliminate peak in week 2

90th Percentile of Demand

3420161025

Influence of OT schedule on wards
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6th OT without need for extra nursing staff

20161025

Influence of OT schedule on wards
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OT
Ward	1

…

Ward	K
ED

prediction ward 
occupancy

(Flexible)
Rosters

(Flexible) nurse rostering
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§ Complete coverage

of all beds

§ Coverage

based on prediction of demand

§ Flexible rosters

based on prediction of demand

with pool of float nurses
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(Flexible) nurse rostering



i. Nurse-to-patient coverage

ii. Coverage minimum                 βk

iii. Coverage compliance             αk

iv. Flexibility ratio                         γk

v. Fair float nurse assignment

Cost efficient assignment satisfying all medical requirements

1+

0.7 - 1

0 - 0.7
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(Flexible) nurse rostering



FIXED STAFFING MODEL

staffing minimum

coverage minimum

coverage compliance
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(Flexible) nurse rostering
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FLEXIBLE STAFFING MODEL

(Flexible) nurse rostering
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(Flexible) nurse rostering
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PRediction

Sessieplanning/Dienstroostering (dagdeel)Day planning

Appointment planning

Resource planning

Production planning

Downstream resources

Optimalisatie

Realisation / Performance

Strategic profile

Planning environment



Planning tools



Strategic Planning

Tactical Planning

Operational Planning

Planning cycles
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Moet naar achteren: ons team

§ De foto met choir en rhythm
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4 PHD and  2 PDEng students

Optimization of healthcare logistics
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