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Formulae for calculating hospital performance rates
Crude rate (CR)
						Formula 1
Adjusted rate (AR)
 		Formula 2
Where:
i = hospital 1,…,147
Oi = observed number of admission at hospital i meeting the numerator criteria (e.g. receiving a scan)
Ni = total number of admissions at hospital i
Ei = expected number of admission at hospital i meeting numerator criteria (e.g. receiving a scan)



Table A. Assumptions for identifying stroke using Hospital Episode Statistics 
	Issue
	Chosen approach
	Rationale
	Alternatives
	Risk

	Diagnosis codes
	ICD-10 codes I60 – I64
	Review of literature/ clinical coding advice 
	ICD-10 codes G08.X, G45 – 46, H34, I65 – 69, Q25.8, Q28, R47 have also been used to identify patients in stroke studies
	Incorrect stroke numbers: the chosen criteria are quite strict, in comparison with most studies 

	Diagnosis field
	HES primary diagnosis field only
	Review of literature/ clinical coding advice and guidance
	Some or all of the secondary diagnosis codes
	Underestimate total number of strokes: those incorrectly coded in the secondary fields are excluded

	Defining stroke type 
	Strokes categorised by 4-digits of first stroke diagnosis code meeting inclusion criteria (above)
	Subsequent stroke codes could refer to secondary strokes
	[1] Final stroke diagnosis;
[2] Supersede coding of I64.X (not specified) if another stroke code is listed; 
[3] Three-digit codes
	Incorrect classification of stroke: where stroke is subsequently re-diagnosed, strokes labelled under the initial, provisional diagnosis. This will affect case mix adjustments

	Date of stroke
	Start date of first spell with stroke diagnosis
	Coding guidance 
	[1] Start date of episode with first stroke diagnosis;
[2] Start date of admission
	Incorrect stroke date: In-hospital strokes not recorded as a new spell may have early stroke date. Strokes not diagnosed in the first spell of admission may have late stroke date

	Linking spells
	Episodes of care linked to same superspell
	Reduce double-counting
	Analyse by spell rather than superspell
	Incorrect stroke numbers: Superspells with >1 spell are not counted more than once

	Responsible hospital
	First hospital of admission
	First hospital are responsible for onward transfers
	Hospital providing majority of (e.g. most bed days) or key aspects of care 
	Performance assigned to wrong hospital: if local pathways involve hospital transfers, the performance of the initial hospital will be influenced by the care of subsequent hospital

	Type of admission
	Emergency and elective
	To not exclude in-hospital strokes
	Emergency admissions only
	Include non-acute stroke admissions as some episodes with primary diagnosis of stroke might relate to treatment for a previous stroke
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