Supplementary Section: Application of Economic Evaluation Framework
EMPcare@home is a telehomecare initiative for chronic disease management and is based in the Woodstock Service Unit of the Extra-Mural Program led by the River Valley Health Authority.(40)  The Extra-Mural Program provides comprehensive home health care and rehabilitation services to patients in their homes and in their communities.(14)  The analysis provided below illustrates how resource use should be measured and priced out in future economic evaluations of home telehealth projects.  The analysis is limited to costs as data on outcomes and quality of life were not collected.  For future studies these data are essential and need to be integrated into the analysis.
Methods

Study population

Seventy percent of patients in the study had either CHF or COPD or both, with three or more hospital admissions or who had visited the emergency room in the preceding year; the remaining 30% of the study population had other morbidities or required palliative care.

Comparators
Patients in the home telehealth group used a store and forward Plain Old Telephone Service (POTS) based home monitoring system.  The telemonitoring system collected the patient’s weight, temperature, blood pressure, pulse, oxygen levels, and was equipped with customizable, pre-recorded messages that asked the patient a series of subjective questions about their condition.(40)  It was also designed to accept information from other diagnostic peripherals, such as a blood glucose monitor.(40)  Patient vital signs were sent to and stored in a central base station computer located at the EMP office in Woodstock for clinical review.  The intervention also included a patient education component, which was comprised of an existing EMP patient education for CHF and COPD, and a cause and effect approach as a result of the daily telemonitoring.(40)  Patients in the usual care group received usual EMP service delivery from the same EMP staff as the home telehealth group.

Cost Measurement

In the original evaluation, only volumes of health care resource use was measured.  For the application of the framework, an analysis was conducted from the perspective of the Provincial Ministry of Health.  Ideally, patient costs would have been included to allow analysis from the societal perspective, but this was not part of the EMPcare @home study. All costs are presented in 2008 Canadian dollars. A one-year time horizon was used for the analysis to facilitate comparison with other studies.  Supplementary Table 1 presents the unit price of each item.  

Results

Supplementary Table 2 reports the total annual direct costs by group.  The home telehealth group had a total annual cost of $14,678 per patient, while costs for usual care were $10,161 per patient.  In terms of inpatient care and emergency room visits, the home telehealth group incurred lower costs per patient compared with usual care ($5,180 versus $9,890).  The EMP staff compensation per patient was slightly higher for the home telehealth group compared with usual care ($320 versus $270).  A large proportion of costs (61%) in the home telehealth group were incurred by the Sentry monitors.  In the present study, the fixed direct costs accounted for approximately 1% ($14,315/$1,247,650) of the total direct costs. 

Sensitivity analysis
Two one-way sensitivity analyses were performed on cost items with the greatest uncertainty (inpatient care length of stay (LOS) and unit price of the Sentry monitor) (Supplementary Table 3).  The minimum and maximum LOS sensitivity analyses had an impact on the total direct cost per patient.  When the minimum LOS was applied, the telemonitoring group had greater costs per patient compared with the usual care group ($10,091 versus $1,352).  On the other hand, the intervention group had a lower cost per patient compared with the usual care group when the maximum LOS was used ($66,160 versus $109,020).

In the sensitivity analysis that was related to volume discount pricing for the Sentry monitor, the total cost per patient was greater in the telemonitoring group compared with the usual care group.  The total cost per patient was slightly higher in the telemonitoring group ($10,210 versus $10,161) when a 50% volume discount was applied.

Supplementary Table 1: Direct Cost Items
	Item
	Unit Price (C$)
	Cost Source

	Emergency department visit 
	52.16
	EMPcare@home(40)

	Inpatient day
	451.06
	EMPcare@home(40)

	Hours (Staff compensation)
	36.02
	EMPcare@home(40)

	Visits (Non-labour compensation)
	31.59
	EMPcare@home(40)

	Sentry Monitor (includes heart rate, blood pressure, pulse oximetry, temperature and weight)
	8,940
	See note1

	Sentry Central Station
	9,120
	See note1

	Genesis Monitor includes Heart Rate, Blood Pressure and Weight

	Genesis

	3,780
	See note1

	Genesis (Finger Probe with Oximeter Assembly)
	4,200
	See note1

	Lifescan One Touch Basic (50 test strips )
	48.02
	ECRI(17)

	Lifescan One Touch Profile
	122.91
	ECRI(18)

	Roche Accu-Chek Advantage
	64.66
	ECRI(18)

	PiKo-1 (Pulmonary Data Services)
	38.11
	QuickMedical(37) 

	ecg@home (HealthFrontier for Honeywell HomMed)(22)

	ecg@home Hardware
	376.68 
	Health Frontier(22)

	ecg@home Accessories

	ecg@home Dual patient cable
	35.65
	Health Frontier(22)

	ecg@home External electrode
	25.45
	Health Frontier(22)

	K2 Electrode Sol’n (15ml tube bottle)
	5.05
	Health Frontier(22)

	USB serial adapter 
	70.33
	Health Frontier(22)

	Oracle license for usual edition one 
	152
	CDW Product Overview(9)

	HP ProLiant DL360 rack mounted server2
	2,155
	HP Canada(24)


1 Mike Benjamin, Honeywell HomeMed, Brookfield, WI, USA: personal communication: Jul 2008
2 Internet price is the base price for online purchases direct from HP Canada. Product currently not sold online may be purchased from a HP authorized retailer. In this case, Internet price is a suggested resale price.

Supplementary Table 2: Total Annual Direct Cost by Group 
	Cost Category
	Woodstock Telehomecare (C$) (n=85)
	Woodstock Usual Care (C$) (n=121)

	Variable Costs

	Inpatient care (all conditions)1
	433,243
	1,184,341

	Emergency department visit (all conditions)1
	7,057
	12,459

	EMP Staff compensation2
	27,157
	32,645

	Sentry Monitor  
	759,900
	0

	USB serial adapter 
	5,978
	0

	Total Variable Costs
	1,233,335
	1,229,445

	Total Variable Costs per Patient
	14,510
	10,161

	Fixed Costs

	Sentry Central Station
	9,120
	0

	HP ProLiant DL360 rack mounted server
	2,155
	0

	Oracle database license-Usual edition one
	n=20
	

	
	3,040
	0

	Total Fixed Costs
	14,315
	0

	TOTAL DIRECT COST
	1,247,650
	1,229,445

	TOTAL DIRECT COST PER PATIENT
	14,678
	10,161


1. A weighted average of the mean annualized hospital admission and emergency room rates were calculated based on the rates in post 0-3 and 4-6 months in order to calculate the cost for inpatient care and emergency room visits.

2. The mean number of total EMP staff hours spent per patient in post 4-6 months were extrapolated to nine months in order to calculate the annualized mean number of total EMP staff hours spent per patient.  Subsequently, the total cost for EMP staff hours were calculated based on the results for post 0-3 months and post 4-6 months extrapolated to nine months.   
Supplementary Table 3: Sensitivity Analyses Results
	Sensitivity Analysis
	Woodstock Telehomecare ($) (n=85)
	Woodstock Usual Care ($) (n=121)

	
	Total cost
	Total cost/patient
	Total cost
	Total cost/patient

	Inpatient care (all conditions)

	Minimum LOS stay  (1 day)
	857,731
	10,091
	163,539
	1,352

	Maximum LOS stay (111 days)1
	5,623,601
	66,160
	13,191,369
	109,020

	Volume discount pricing for Sentry monitor2

	25% discount
	1,057,870
	12,446
	1,229,445
	10,161

	50% discount
	867,895
	10,210
	1,229,445
	10,161


1. Maximum LOS was based on the weighted average LOS for ICD-10 codes, I50.0, J44.0 and J44.1.

2. The volume discount pricing for Sentry monitor does not apply to the Woodstock Usual Care group, so the total costs remained unchanged from the base case scenario.
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