Cost Savings Attributable To A Continuous Monitoring System In A Medical-Surgical Unit
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Introduction

Results

Care of critically ill patients is costly. In the 24 hours prior to
Intensive Care Unit (ICU) admission, as many as 80% of
patients will have had abnormal values for heart rate, respiratory
rate and oxygenation. Monitoring systems can help detect early
patient deterioration by observing their vital signs in general
care units, and facilitate quicker intervention and treatment of
patients. Some systems can also identify those who have been
immobile for extended periods of time and thus run the risk of
developing pressure ulcers.

We constructed two models: a base case model in which we estimated the total cost savings of
intervention effects, and a conservative model in which we only included the direct variable
cost component for the final day of length of stay and treatment of pressure ulcers.

Aim: To evaluate the cost savings attributable to the
implementation of a continuous monitoring system
(EarlySenseTM) in a medical-surgical unit, and determine the
return on investment (ROI) associated with implementation.

Methods
Research Study Site: A 316-bed community hospital which
contained a 33-bed medical-surgical unit that typically cared for
medical, surgical or trauma patients.
Study period: Data were collected and compared in a nine-month
pre-implementation period (Jan 2009 - Sept 2009) to a nine-month
post-implementation period (Nov 2009 - Jul 2010).
Costs: Capital costs, one-time noncapital costs, and ongoing
annual operational costs associated with the implementation.
Benefits: A reduction in (i) hospital length of stay (LOS), (ii) ICU
LOS for patients transferred from the study unit, and (iii)
pressure ulcer (stage-two and above) incidence.
Primary outcome measure: Net cost savings per patient per year.
Costs and benefits were converted to 2011 U.S. dollars. A real
annual discount rate of 7% was used.

Results

….

A multi way sensitivity analyses was performed using the most and
least favorable conditions for all variables.
Figure A. Tornado diagram showing the one-way sensitivity analysis of net 5-

• The average net benefit of implementing
the EarlySenseTM system ranged from $224
per patient (Conservative Model) to $710 per
patient (Base Case Model) per year.

year cost savings of intervention effects (Base Case Model). Each bar depicts the
overall effect on net benefits as that input is varied across the indicated range of
values, while other input variables are held constant. The vertical line indicates the
base case.

• Cumulative cost savings were most heavily
driven by decreased LOS, followed by
reduced ICU LOS, and reduced pressure
ulcers (Table 1).

Table 1. 5-Year Return on Investment for the EarlySenseTM monitoring system
Costs	
  
Capital	
  
One-time Non Capital	
  
Ongoing Costs	
  
Total Discounted Costs 	
  
Projected Cost Savings	
  
Reduced Length of Stay	
  
Reduced ICU Length of Stay	
  
Reduced Pressure Ulcers	
  
Total Discounted Cost Savings 	
  
Projected Net Cost Savings 	
  
Return on Investment 	
  
Breakeven Point	
  

Base Case Model	
  
$273,570	
  
$14,900	
  
$292,639	
  
$581,109	
  
	
  
$6,141,000	
  
$1,746,000	
  
$1,201,000	
  
$9,089,000	
  
$8,508,000	
  
1464.1%	
  
0.5 years	
  

Conservative Model	
  
	
  
	
  
	
  
$581,109 	
  
	
  
$2,206,000
$557,000
$505,000
$3,268,000	
  
$2,687,000	
  
462.3%	
  
0.75 years	
  

Discussion
• The monitoring system appeared highly cost-effective, both in
the base case and across a wide range of assumptions.
• The net benefit remained positive even when the most
pessimistic assumptions were used in the sensitivity analyses.
• The magnitude and timing of these expected gains to the
investment costs may justify the accelerated adoption of this
system across other inpatient non-ICU wards.
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