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Alternative title

Intensive Care Queues





Costs of an IC bed 

• If you stay overnight in a hospital, you'll probably pay at 
least $500. Plus another $500 if you got there in an 
ambulance 

• An ICU bed costs you about $3500 a night 

• A kidney transplant operation only costs 4K 



• In NL about 2000 IC beds

• IC units are different

• Within a radius of 7 km 4 hospitals



Linda Green



• Waiting for an IC bed is difficult

• Accepting IC as a loss system is doubtful

• What to do?



Aim

• Get some insight into what happens 

• Get a feeling for what might be useful models



Outline

• Playing with a number of simple models

• Looking at numbers

• Hoping  to get some insight



Simple Models       

?

IC beds



Model 1: Pure loss

• Poisson arrivals (in all models)

• Parameters

– Beds

– Load

• Performance

– Blocked patients



Loss formula



How much load?

• Given a loss probability

• Given the number of beds



Loss probability 0.1



Loss probability  0.05



Model 2: temporary overflow

• If all beds are occupied, the patient is taken 

care of elsewhere (wrong bed)

• As soon as a bed becomes available, the 

patient is moved to the right bed 



In wrong bed; off load 0.7, 0.8 and 0.9



Model 3; priority

• One reserved bed for emergency patients

• Two types 50/50

• Exponential stay times, mean 3 days

• Offered load 0.8 per bed



One reserved bed



Model 4: two phases, push ahead



Details

• Phase 1:  exponential, mean 2 days (more critical)

• Phase 2: exponential, mean 1 day (almost ok)

• If full and new arrival: a phase 2 patient leaves

• Offered load 0.8 per bed



Two phases; leaving early



Model 5; variant of model 4



More variation; c  =13/9
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Details

• Phase 1:  exponential, mean 4 days

• Phase 2: exponential, mean 1 day

– Average time 3 days

• If full and a new phase 1 arrives: a phase 2 leaves



Dismissed faster if full
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Summary; load 0.8 and 10 beds

• 1: Loss 0.122

• 2: To wrong bed 0.28,   in wrong bed 0.43

• 3: Loss 1 0.065,   Loss 2 0.23

• 4: Loss 0.025,   Early 0.17

• 5: Loss 1 0.025,   Loss 2 0.19,   Early 0.09



Conclusions
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Conclusions

• Many relevant models

• No clear answers

• Small IC units are very expensive and inefficient


