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Scenario
• A busy centralised GP clinic provides flu jabs during the winter on a walk-in basis. 

• The clinic is staffed with 4 nurses.

• On average 28 patients arrive per hour.

• Administering the jab takes 8 minutes.

• It was observed that on a typical day queues were forming and patients were complaining about long waiting times.

• It was suggested that a solution to the problem would be to split the resources such that there are two clinics with 2 

nurses at each clinic.

• It is assumed that patients will choose the more conveniently located of the two clinics for themselves such that the 

total patient arrival rate will be split equally between the two clinics (14 patients arrive per hour at each clinic).

• Will this change lead to shorter waiting times?
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Modelling the two scenarios (using Queuing Theory)

With a single clinic the nurses are able to all work together to deal with the random arrivals and see the patients.

When the clinics are split, if one clinic becomes busy, then the second clinic’s nurses are unable to help see patients, so 

the queue becomes longer and waiting times increase.

Metric One large clinic Two smaller clinics

Avg Arrival rate 28 patients per hour 14 patients per hour (per clinic)

Avg number in queue 11.9 patients 12.6 patients (per clinic)

Avg waiting time 26 mins 54 mins



Sample Size
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N 10 100 1000 10000 100000

p 10% 10% 10% 10% 10%

low 0% 2% 7% 9% 10%

high 50% 20% 13% 11% 10%



Little vs Large

• In a survey of 1662 schools in Pennsylvania, 6 of the top 50 were 
small, which is an over representation by a factor of 4.

• These data encouraged the Gates Foundation (and others) to invest 
$1.7 billion into setting up smaller schools, sometimes by splitting 
larger schools into smaller ones.

Kahneman Thinking, Fast and Slow pg 177



Survey sampling: little vs large

• There are 10,000 junior nursing staff

• We want to learn about vaccine uptake/hesitancy with a 10% margin 
of error

• Three identical random surveys are  on the table, differing only in 
sample size – which do think will be more accurate?

• Company A: sample size=8000

• Company B: sample size=500

• Company C: sample size=100
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Hubbard's points about small samples

• Expand with above…



Reflections 1-2-4(All)



Stay connected with us!

https://www.strategyunitwm.nhs.uk/

@Strategy_Unit

0121 612 1538

strategy.unit@nhs.net 
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