PROBLEM BEING ADDRESSED

Cognitive disabilities can be the result of several afflictions including: developmental problems, head injuries or various disease processes.  Although their etiologies are disparate, cognitively challenged patients who are treated at rehabilitation hospitals receive a similar variety of services aimed at helping them achieve independence.  

Great strides have been made in treating cognitive disorders, but most patients are discharged from rehabilitation hospitals with some degree of residual disability.  They then face what is perhaps their greatest challenge—the post-rehabilitation road to self-sufficiency.  We believe that there is a great opportunity to develop and utilize technologies to support the attainment of this self-sufficiency.  In particular there is a critical period (approximately one month long) following rehab hospital discharge in which intensive use of surveillance and/or assistance technologies could be most effectively deployed—and would have the greatest benefit to cost ratio. We propose to address this critical interval need with a variety of technologies which can be deployed in "smart houses" designed for interim  use. 

"POST-REHAB" OPTIONS 
As is indicated in the accompanying "Flow Chart," prior to discharge from the rehabilitation unit, each patient is evaluated on their abilities (cognitive and otherwise) to be self-sufficient.  This can have several outcomes: 

· In the best case they are able to immediately return home and function fairly independently (with some help from family members and/or periodic home care nursing and therapy. 

· If they are not deemed ready to return home they are referred to a "Skilled Nursing Facility" (SNF) where they can continue to receive some rehabilitation services as well as intensive surveillance.  Under current Medicare regulations, patients have only 30 days after hospital discharge to exercise this SNF option. 

· Many cognitively disabled patients fall in a gray area between these two categories and, it seems to us, need an additional option.  That option could consist of a "smart house" in which an extensive array of surveillance and assistance technologies would be deployed to facilitate patients return to independence.  

SPECIFIC RESEARCH OBJECTIVES AND PLAN


Our research objective is to develop and test the efficacy of several telecommunication based technologies that could specifically be used in a crucial ("month long") interval of "smart house" living that many cognitively disable patients could benefit from.  These technologies fall into two broad categories:

a) Assistive technologies that make the resumption of independent living more feasible.  Examples of these include: 

1. "Smart Appliances" such as refrigerators which can inventory and track the usage of foods (based on bar code readers already available on some commercial models). 

2. Smart windows and doors which will close automatically if left open for inappropriate lengths of time.

3. Conversion of warning sounds ("beeps") to voiced instructions identifying their source and presenting appropriate actions to take. 

b) Surveillance (and intervention) approaches that enable the patient, his caretaker(s) and the appropriate clinicians to be aware of any problems that arise (and need to be corrected).  Examples of abilities to monitor include: 

1. Adherence to complex regimens of medication (e.g. take many different pills several times a day).

2. Ability to read and comprehend written and/or verbal instructions.

3. Other cognitive abilities needed to perform basic daily living tasks adequately. 

In addition to developing specific assistive and surveillance technologies, the integration of these methods into a "smart house" will be approached.  Specifically we propose to instrument a prototypical house with an "overabundance" of technologies so that the post-rehab patients could not only be kept under appropriate surveillance but they could also test out and select those assistive technologies that will work best for them in the longer term.   There are several cottages on the grounds of the Boulder Community Hospital's Mapleton Rehabilitation Center that might be ideal for such a purpose.  These are located far enough from the hospital to simulate a sense of independence, but are close enough to bring quick assistance to bear if needed for a contingency.  The proximity of the rehab staff will also allow them to test the technologies themselves and periodically evaluate their effectiveness. 

We also envision that much of this research and development will be carried out with the assistance of engineering students who have taken our "Technological Approaches to Cognitive Disabilities course (TACD) (or  have other training relevant to the needs of the cognitively disabled.)  The proximity of the Mapleton Rehab Center to the CU Boulder campus (about 2 miles away) would be a distinct logistic advantage as well – as it has been in teaching the TACD course. 

JUSTIFICATION (AND ECONOMICS) OF AN                           

     INTERIM SMART HOUSE


An "over-abundance" of assistive and surveillance technology can not be justified for long term deployment in the permanent homes of the cognitively  disabled since: 

a) The costs of hi-tech" devices dedicated to the exclusive use by one person can be prohibitive especially since, under prevailing policies, there is little or no payment from insurers available.

b) Most assistive technology devices are discarded after only a few days use (either because they don't work for the patient's particular problem or the need for them is only transient).

c) Beyond a certain point dependence on technology may actually be detrimental to the attainment of independent living abilities.  

On the other hand, the deployment of multitudinous technology in a post rehab "smart house" to be used for a transitional period (of a month or so) is both therapeutically and economically justifiable.  It could, for example, make the difference between a patient "spiraling up" and attaining independence or "spiraling down" and becoming permanently dependent and thus requiring long term custodial ("nursing home") care—the cost of which could amount to several million dollars over a lifetime (especially for younger patients). The accompanying loss of human dignity and productivity is beyond calculation. 

From this standpoint the expense of implementing a prototypical smart house (which could be inhabited by a dozen or more patients per year) could exceed several million dollars and still be cost effective.  Furthermore, the cost of such facilities would decrease substantially if they were implemented in large numbers.  Our strategy, therefore, will be to aim for the most extensive deployment of assistive and surveillance technology possible—even if only a portion of those technologies are utilized by any single occupant.   
