File 2: Summary of economic models used in the evaluation
	
economic Model 1:  What is the cost-effectiveness of SIHHC for the NHS?

	the model and its OBJECTIVE
	This economic model allowed us to estimate the comparative cost-effectiveness of different models of HHD scheme. We looked at the variation in effect compared with control, across sites and across time. Data were collected through linkage with HES. We used aggregate estimates derived from HES data. Evidence was sourced from 17 study sites and also included a more depth analysis for three sites were we conducted local survey and collected audit data. Measure of effectiveness are avoidance of hospital (re)admission.

	Intervention groups (Specialist HHD Schemes)
	Comparison 1: Clinically v. housing-led schemes (vs control)
Comparison 2: 17 HHD schemes allocated to: Group 1 no step down; Group 2 residential step down; Group 3 community step down
Comparison 3: ‘Drill Down’ on 3 Interventions:
Conf.1 (clinically-led/no step down)
Conf.2 (clinically-led/residential step-down)
Conf.3 (housing-led/ community step down).

	Control group (Standard care) 
	Standard care from Hewett et al 2016. Homeless users assigned to standard care were visited once by the homelessness health nurse and provided with an information leaflet describing local services. The sites included the Royal London Hospital (London) and Royal Sussex County Hospital (Brighton).

	OUTCOME VARIABLE
	No. of Bed days avoided per homeless user

	METHOD
	Cost-effectiveness analysis: Controlled comparative analyses of the differential cost and effectiveness of different discharge services. Statistical analyses followed the methods used by Hewett N, et al (2016). The incremental cost-effectiveness was calculated in terms of cost per bed day avoided.

	PERSEPCTIVE OF COSTS
	NHS

	Source of data
	Hospital Episodes Statistics (HES) data (intervention) and  Hewett N et al (2016; control)

	Costing
	NHS (No. of elective, emergency, other readmissions). The quantities were then multiplied by a set of national average unit costs. The total costs of health services were then summarised at an aggregated level, (e.g., readmission costs), for the corresponding periods respectively.

	price date
	2017

	Time horizon
	One year
Three years (based on the assumption that the individual remains homeless  and yearly cost and benefit  are constant across time)

	Discount rate
	3.5% (3-year modelling)

	MAIN CAVEATS
	Control group referred to standard care provided in Hewett trial (we used trial data collected from the Royal London Hospital (London) and Royal Sussex County Hospital (Brighton) data rather than the standard care provided across the study sites) – please note that this control represents data from homeless people under the care of a medically led service – it may be that the average clinical severity is higher in medically led services than housing led services. In addition, the housing pressures and opportunities are less problematic in Conf.2 and Conf.3 sites than in Conf.1 site –also fewer people with have local area connection in London and South East; cost data were calculated from aggregate estimates of use or resources (rather than patient level data) and multiplied by unit costs (published data); there is a lack of long-term modelling. Service delivery costs were excluded from the main modelling as relevant data were not made available across the different study sites. Sensitivity analyses included: service delivery costs alongside all readmissions or non-elective re-admissions only (subgroup of two sites). More sensitivity analyses looked at variations in overall costs or effectiveness for the comparator (as well as longer follow up). Additional follow up analyses covered three years to test the impact of the intervention over a medium-term follow-up period (as reported by the Homelessness Monitor: England 2017).

	Economic Model 2:  What is the cost utility of SIHHC for the NHS?

	the model and its OBJECTIVE
	This economic model was similar to economic model 1, but the measure of benefit used was represented by QALY gains (instead of bed days avoided). It allowed us to estimate the comparative cost utility of different types of HHD scheme. We looked at the variation in effect compared with control, across sites and across time. The modelling was limited to three study sites (from where we were able to access utility data from local sites). For the intervention groups, economic evidence was sourced from HES data; utility data were extracted from project survey/audit data collected from local sites as well as the literature. QALY and economic data for the control were extracted from Hewett et al 2016.The perspective adopted was NHS. 

	Intervention groups (Specialist HHD Schemes)
	Comparison 3: ‘Drill Down’ on 3 interventions:
Conf.1 (clinically-led/no step down)
Conf.2 (clinically-led/residential step-down)
Conf.3 (housing-led/ community step down).

	Control group (Standard care) 
	Standard care from Hewett et al 2016. 

	OUTCOME VARIABLE
	QALY (quality adjusted life years)

	METHOD
	Cost utility analysis: Controlled comparative analyses of the differential cost and utility of different discharge services looking at variation in effect compared with control, across sites and across time. Statistical analyses followed the methods used by Hewett N, et al (2016)..  The incremental cost utility was calculated in terms of cost per QALY gained.

	PERSEPCTIVE OF COSTS
	NHS

	Source of data
	Intervention groups: Conf.1:Hewett et al. 2016; Conf.2: project data; Conf.3 project audit data.
Control group: Standard care from Hewett N et al (2016)

	Costing
	NHS (Use of resources hospitalisation and A&E); see economic model 1.

	price date
	2017

	Time horizon
	One year
Three years (based on the assumption that the individual remains homeless  and yearly cost and benefit  are constant across time)

	Discount rate
	3.5% (3-year modelling)

	MAIN CAVEATS
	The analyses were limited to a subgroup of sites from where QALY data were available (either collected using surveys or extracted from local audit data).  Since QALY data was difficult to collect and incomplete it may be biased towards those with ongoing health needs who therefore reengage with services – it may therefore systematically underestimate the impact on QALYS.  Also the QALY data for controls is from medically led services (Hewett N et al 2016) which may see more sever patients –potentially exaggerating impact of the non-clinically-led models.  The problems in Conf.1 re housing compared to Conf.2  and Conf.3 sites  make the comparisons problematic Finally, the Conf.1 model is the same model as evaluated in the trial which did include QALY and admission and in this more robust design the cost per QALY was £26K. Control group referred to trial data from Hewett N et al (2016). Cost data were calculated from aggregate estimates of use or resources (rather than patient level data) and multiplied by unit costs (published data); there is a lack of long-term modelling. Sensitivity analyses covered service delivery costs (see table 6) and also further modelling considering: incremental cost per QALY, when: service delivery costs are taken into consideration and re-admission costs are limited to non-elective re-admissions. Follow up analyses covered three years to represent the medium-term follow-up period as reported by the Homelessness Monitor: England 2017.

	Economic model 3: What is the cost-utility of SIHHC for the broader public perspective? (limited to evaluation of two configurations)

	the model and its OBJECTIVE
	This economic model was similar to model 2, but it did not cover one site (Conf.1 (clinically-led/no step down) and did not include the control group. This economic model used audit/survey data and allowed us to compare the cost-effectiveness of two sites. It allowed us to measure the cost-effectiveness of HHD schemes before and after their introduction in the same study site(s). Observed differences in performance were assumed to be due to the intervention (the HDD scheme). With this economic model we were finally able to look at the larger public provider perspective (including not only NHS but also criminal justice, social care, mental health, drug and alcohol services, social benefits, housing, etc). Measure of effectiveness was gain in utility QALY.

	Intervention groups (Specialist HHD Schemes)
	Comparison 3: Between 2 Interventions/sites
Conf.2 (clinically-led/residential step-down)
Conf.3 (housing-led/ community step down).

	Control group (Standard care) 
	n/a

	OUTCOME VARIABLE
	QALY (quality adjusted life years)

	METHOD
	Cost utility analysis. Before and after comparative analyses of the differential cost and effectiveness across discharge services. Incremental cost-effectiveness.

	PERSEPCTIVE OF COSTS
	NHS and Public provider

	Source of data
	Conf.2 (survey project data);
Conf.3 (local audit data)

	Costing
	Healthcare costs; Mental health care costs; Drug and alcohol treatment costs; Housing costs; Criminal justice costs; Social care costs; Social benefits; State pension. The quantities were then multiplied by a set of national average unit costs The total costs of services were then summarised at an aggregated level, (e.g., readmission costs), for the corresponding periods respectively Intervention cots were also considered (see economic model 3).

	price date
	2017

	Time horizon
	One year
Three years (based on the assumption that the individual remains homeless  and yearly cost and benefit  are constant across time)

	Discount rate
	3.5% (3-year modelling)

	MAIN CAVEATS
	The modelling was limited to two study sites (from where we were able to access data from the broader public provider perspective). No comparator is available and observed differences in performance were assumed to be due to the intervention (the HDD scheme). Readmission rates may vary according to local community resources, and secondary care resources/bed pressures/hospital willingness to admit homeless patients and therefore the assumption that the observed differences in performance were due to the intervention need to be taken with caution. In addition, the two health environment are likely to be different with Conf.3 presenting no specialist homeless primary care service, whereas Conf.2 does. The cost saving for Derby may arise from the proportion of homeless patients subsequently housed, and the duration of the housing, rather than the other aspects of the two interventions. When looking at the data in a “realist evaluation” way we may say that what works for one site (at specific costs and for this local group of client in these circumstances) may not be applicable to other circumstances. It is important to note that when wider perspective is included in cost-effectiveness this markedly increases cost-effectiveness – this likely also applies to the medically-led models although we were not able to assess this through lack of data. 
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