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1
Project Summary
Old Dominion University’s Computer Science Orange Team has developed an innovative idea to produce a cardiac therapeutic tool called Heart Exercise Accelerometer Rehabilitation Tool (H.E.A.R.T.).  It uses sensor technology to monitor the heart rate and the type of exercise the patient is doing.  The software provided to the patient and rehabilitation specialist will show the user what type of exercise that was done, the duration of the exercise, and whether the patient met the predefined goal by the rehabilitation specialist.  

The project is important because the majority of patients who are referred to cardiac rehabilitation choose not to commit to long-term rehabilitation lifestyle changes that will extend their life.  One of the reasons they do not commit is because they do not feel that continuing to do their prescribed exercises will be beneficial.  

The goal of the project is to produce a product that increases patient involvement by providing immediate feedback to the patient, and historical data on the performance of the patient’s prescribed exercise.  H.E.A.R.T. is not meant to replace medical professionals and their diagnoses, it is a tool that is used to provide medical professionals with historical data on the patient’s exercise routine.  The SBIR document will offer the project summary, the project scope, the marketing analysis, and financial information on the development of H.E.A.R.T.
2
Project Description

2.1
Problem Summary
There are 22 million people worldwide living with heart failure (Svoboda, Binns, Dyer, & Morgenstern, 2008).  Of those 22 million people, over five million people in the United States are living with heart failure, and there are over 550 thousand new cases each year.  Eighty percent of these five million cases do not take steps in enhancing their life by completing a recommended cardiac rehabilitation program.  By not completing the rehabilitation program, a patient’s quality of life is lowered, which usually leads to premature death.  Sixty-three percent of patients who do not complete their rehabilitation program will die of heart complications (Mini ECG gets heart attack rehab patients mobile, 2008).  Beaumont Hospital says “Active involvement of the patient and family is vital to the success of the program” (Cardiac Rehabilitation - Cardiac Rehabilitation, 2008).
One of the reasons for a cardiac patient to not complete their rehabilitation is not feeling involved in the program and not believing the positive impact rehabilitation could have on their recovery.  A study was conducted that demonstrated if a patient is involved in their rehabilitation program and believed that the program will improve their quality of life, then they were more likely to complete the rehabilitation program.  This in turn will increase rehabilitation retention rate, lower the patient’s risk of experiencing future heart complications, and lessen hospitalization. 

[Space Intentionally Left Blank]
2.2
Statistics of Referred Cardiac Rehabilitation Patients
According to the Centers for Disease Control and Prevention, five million people are living with heart failure, and each year there are 550 thousand new cases.  Out of the five million people who are living with heart failure, four million people do not complete their rehabilitation program.  Sixty-three percent of the four million people who do not complete rehabilitation experience premature death due to heart complications.  Out of the four million people who do not die from the lack of rehabilitation attendance, obtain a high risk of developing severe heart complications.  Figure one is a pie chart of the statistics of people who do not go to rehabilitation and the affect it has on their life (Mini ECG gets heart attack rehab patients mobile, 2008).
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2.3
Goals of Cardiac Rehabilitation

“The goal of cardiac rehabilitation is to help the patient return to the highest level of function and independence possible, while improving their overall quality of life - physically, emotionally, and socially” (Cardiac Rehabilitation - Cardiac Rehabilitation, 2008).  To reach this goal, medical professionals prescribe suitable exercises to strengthen the patient’s heart and reduce emotional stress, depression, and anxiety.  
2.4
Short-Term Rehabilitation

Short term rehabilitation has a set practice; the patient goes to rehabilitation two to three times a week and does their prescribed exercise.  They are sent home with the expectation of them continuing to do their prescribed exercise.  During the short-term rehabilitation regime, many rehabilitation centers encourage their patients to exercise based upon the FITT method. 
FITT is an exercise plan that recommends the patient to do aerobic exercises as frequent as three to five times a day, reaching their target heart rate for thirty to sixty minutes per session (Exercise and Your Heart, 2007).  If the patient is not doing their prescribed exercise at home, they are at least doing their exercise at the rehabilitation center two to three times a week.  It is easier for the medical specialist to declare if the patient is performing their exercise and to change the regime if need be.   
2.5
Long-Term Rehabilitation

Long-term rehabilitation practices are the most challenging for the patient to overcome and for the rehabilitation specialist to monitor.  The patient is not forced to do their exercise regime two to three times a day because their check-ups with the rehabilitation specialist are reduced to once every three months.  The patient has to be willing to make a lifestyle change and to do their exercise without a specialist telling them that their health is improving or declining based on their exercise performance.

When the patient returns to the rehabilitation specialist, they have to be truthful with their specialist in whether they did the prescribed exercise or not.  The specialist has to give feedback to the patient based on what the patient has told them and the patient’s recovery status.  There is no data that confirms that the patient has conformed to doing their prescribed exercise weekly.

[Space Intentionally Left Blank]

2.6
Current Rehabilitation System
Currently the rehabilitation system that is in place has a well defined short-term rehabilitation process.  In the figure one, it shows a patient who is referred to cardiac rehab by a doctor and receives treatments on Monday, Wednesday, and Friday.  The patient is meeting the FITT requirement without having to have to do prescribed exercises at home.  However, when short-term rehabilitation is completed, the patient has another follow-up with the doctor and is expected to continue to do their rehabilitation exercises without weekly check-ups with the rehabilitation specialist.  This is where the problem occurs; many patients cease to do their exercises and tell the rehabilitation professionals that they did, or they only do a small amount of exercises that will not help them in the long run.   
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2.7 
Modified Rehabilitation System
The rehabilitation specialist will introduce the patient to H.E.A.R.T. during the short-term rehabilitation program therefore the patient can get familiar with using the tool properly.  Once the patient has completed the short-term rehabilitation program, they will be familiar with the system enough to be able to use the system during the long-term rehabilitation process with no complications.  During the long-term rehabilitation process, the patient is able to exercise at home, and bring H.E.A.R.T. to follow-ups to show the rehabilitation specialist historical data on their recorded exercise.  Figure three shows the impact of H.E.A.R.T. to the rehabilitation process in the long run.
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Figure 3:  H.E.A.R.T. Modification to Cardiac Rehabilitation
2.8
Introduction to Heart Exercise Accelerometer Rehabilitation Tool
H.E.A.R.T. is a therapeutic tool that will be utilized by the patient throughout their rehabilitation experience.  The system monitors and records the patient’s heart rate and movements through sensor technology.  The device can then be hooked up to a local machine to provide feedback and reinforce positive progress.
The system is composed of one piezoelectric accelerometer sensor and heart sensor in a primary band that is worn on the wrist.  The patient has the option of using additional secondary bands that contain one accelerometer in each of them that can be strapped on other necessary parts of the body according to their rehabilitation professional.  The primary and secondary bands will communicate through wireless technology so that information is stored on the primary band.  

The primary band connects to the patient and rehabilitation’s local machines through a Universal Serial Bus (USB) connection.  Once the device is connected to the system, the provided software will parse the information from the piezoelectric accelerometer and heart sensor and display an understandable output to the user.  Figure four show a solution overview of the components of H.E.A.R.T and sample GUI displays of what the user will see when information from the device has been downloaded to the local machine.
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2.8.1
The Logic of H.E.A.R.T.
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Figure five shows the logic of H.E.A.R.T, when the user puts on H.E.A.R.T., the device automatically turns on and starts processing the input from the user.  The heart sensor and piezoelectric accelerometers retrieves information from the patient’s heart rate and movement.  Once the information has been collected, it is stored into a micro programming unit that can store can store one gigabyte or more gigabytes of information.  If the user is done using the device, the device will automatically turn-off.
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3
Project Scope

The scope of the project must be applied when evaluating H.E.A.R.T.  The system is a tool for rehabilitation professionals and patients to create lifestyle changes and provide patient support.  The system is designed to be minimally intrusive to the rehabilitation process.  It is not intended to replace a rehabilitation specialist and cannot compel a patient to undergo rehabilitation.

H.E.A.R.T. will collect and store exercise and corresponding heart rate data.  The system will provide historical data to rehabilitation to assist in adjustments to long-term patient care.  It will use a simple interface to show results to patients.  It will provide encouragement to patients by illustrating the concrete benefits of completing the rehabilitation exercises.
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3.1
Target Market and Customer

The initial target market will be cardiac rehabilitation facilities, but it will benefit post-cardiac patients.  We will be doing this for one main reason to extend lives.  Cardiac rehabilitation centers are looking for innovative ways to influence patients to commit to long-term rehabilitation lifestyle changes.  H.E.A.R.T. is non-intrusive to the current rehabilitation system and will only affect the long-term rehabilitation process.  The patient will benefit from this device through them feeling involved in their rehabilitation process and reducing their risk of having future cardiac complications.  H.E.A.R.T. has the possibility to also be marketed to athletes, training programs, and can be given to people who have a high risk of developing heart complications. 

However, H.E.A.R.T. would be more beneficial to cardiac rehabilitation centers, and if the project was marketed to athletes and the general public, then it would have many tough competitors and the purpose of the project would not be unique.  There is no need for H.E.A.R.T. to athletes; this product is needed in the medical world.  During the market analysis, there were many testimonies that expressed the need for an innovative tool to help change the behaviors of post-cardiac patients:  
Jose A. Suaya, Scientist at the Schneider Institutes for Health Policy: 
“We need to find ways to increase the use of cardiac rehabilitation, because it is used very little by patients who could benefit a lot,”
(American Heart Association, 2007)
Cardiac Rehabilitation Team, Beaumont Hospitals: 
“Active involvement of the patient and family is vital to the success of the program.”
(Cardiac Rehabilitation - Cardiac Rehabilitation, 2008)
Rehabilitation facilities have not invested in long term rehabilitation systems because none exist specifically for long-term rehabilitation.  Rehabilitation facilities are always trying to improve on their current long-term methods, so if a cost effective system came out, they would certainly buy it.  

3.2
Competition

Figure six shows a matrix of our competitors and their attributes.  After analyzing the current market for a long-term rehabilitation system, the main competitors are Sense Wear, In “Home Rehab”, and cardiac rehabilitation programs (Rehab Only). Out of all of the competitors, H.E.A.R.T. is most similar to Sense Wear because it actively tries to monitor the patient’s exercise, where as In Home Rehab and Rehab Only competitors are monitored by a present rehabilitation specialist.  Sense Wear works by using a web-aided interactive system, designed to evaluate the burning of calories for rehabilitation diagnoses.  It is geared towards people with Metabolic Disorders. Sense Wear is composed of a network of armbands and web-enabled software while following a weight management program. It analyzes total energy expenditure (calories burned), active energy expenditure, physical activity duration and levels (METs)
, and sleep duration and efficiency. 
H.E.A.R.T. is different because it uses a heart rate sensor and piezoelectric accelerometers to record the heart rate and movement of the patient.  The software that is included with the device evaluates the information from the H.E.A.R.T. device and performs calculations on the information to provide the user information on the type of exercise that were performed, the duration of the exercise, and the quality of the exercise.  Since H.E.A.R.T. is not composed of expensive hardware components, its price will be lower than the cost for Sense Wear.  
3.3
Innovation

All of the competitors mentioned in figure six are trying to solve one problem, influencing people to change their lifestyle through the use of technology. So what makes H.E.A.R.T. different from its competitors?  Its ability to record and distinguish exercise type, the ability to be extended to a different market target, and its low cost.  H.E.A.R.T. not only operates in rehabilitation facilities.  It can also operate at home and anywhere exercise can be recorded.  In Home and Rehab Only fail to work in those environments because they are too expensive, limited to only one specific place, or cannot record historical information about exercise type and heart rate.  

Piezoelectric accelerometers are a sensor technology that is similar to pedometer accelerometers.  It reads the movement of the subject.  However piezoelectric accelerometers have the ability to distinguish the type of movement that is being performed by the user. Piezoelectric accelerometers produce data on three axes, which means that accelerometers have the ability to be precise in their recording of movement.  

The word piezoelectric is derived from the Greek word piezein, which means to squeeze or press.  So when a force is made on the accelerometer, than the accelerometer gives off a signal measured in voltage, hence the word piezoelectric.  A piezoelectric accelerometer uses Newton’s Law of Motion (Force=Mass * Acceleration).  The signal that is given off by the accelerometer when movement occurs is proportional to the applied force, which is proportional to the acceleration of the sensor.  Figure seven show how piezoelectric accelerometers work.  When force is applied to the sensor, the housing of the accelerometer squeezes the sensor inside of the cover.  The sensor gives off a signal that is proportional to the force applied to the sensor (Function of Piezoelectric Accelerometers).  Nintendo’s most recent and popular gaming system, the Wii, uses piezoelectric accelerometers in its remote control so that the user can directly interact with the system (How the Nike + iPod Works). 
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Figure 7:  How a Piezoelectric Accelerometer works
3.4
Evaluation Criteria
The H.E.A.R.T. System Project will be divided into four phases for evaluation.  Phase 0 (Project Inception) will define the scope of the project and produce initial cost, staff, and schedule estimates.  Phase 1 (Prototyping) will produce a working, demonstrable prototype.  Phase 2 (Product Design) will prepare the prototype for production.  Phase 3 (Out Years) will enhance and support the H.E.A.R.T. System.

Weekly meetings will be convened in Phase 0 and Phase 1 to measure success.  The CS 410 professor and expert panels will provide critical external evaluation.  Success of Phase 0 will be measured by the quality of the SBIR proposal and its acceptance.  Phase 1 will be evaluated as a success based on the quality of the implemented prototype and the Phase 2 SBIR proposal and acceptance.

Monthly reviews will be convened in Phase 2 and Phase 3 to measure success.  The success of Phase 2 will be measured by the commercial viability of the supporting business and marketing infrastructure and the quality of the production prototype.  Phase 3 success will be measured by the self-sufficiency of revenue and future profitability.

4
Project Impact

This section summarizes the need to increase the use of rehabilitation by cardiac patients by increasing the patient's involvement in the rehabilitation process with the H.E.A.R.T. System.

4.1
Customer Need for Solution

Five million people are currently living with a heart condition that would benefit from rehabilitation.  550 thousand additional heart conditions are diagnosed every year (Heart Failure Fact Sheet, 2006).  Eighty percent of cardiac patients never complete rehabilitation (Mini ECG gets heart attack rehab patients mobile, 2008). Absent rehabilitation services, sixty-three percent of patients will needlessly die prematurely.

According to Jose A. Suaya, M.D., Ph.D., "We need to find ways to increase the use of cardiac rehabilitation, because it is used very little by patients who could benefit a lot” (American Heart Association, 2007).  Involvement is a key factor in the use of rehabilitation services (Cardiac Rehabilitation - Cardiac Rehabilitation, 2008).  ABC news service recently reported "…if the patient is actively engaged…they feel like they have some control over what they will do and how they will do it" (Cardiac rehabilitation, 2007). 

A survey conducted at Haygood Physical Therapy showed interest in a device that could provide the information obtained through the H.E.A.R.T. System.  Potential customers would need to see a prototype demonstration after FDA approval had been acquired.

The similar competitors are Sense Wear and Wii Fit.  Sense Wear fails to discriminate among exercises or provide heart rate data even though it costs between 275-350 dollars (SenseWear, 2008).  The Wii fit may be able to discriminate among exercises but does not provide heart rate data and is not mobile.  It will also not easily integrate into the existing rehabilitation process.

Orange Team believes the H.E.A.R.T. System is an essential involvement tool for rehabilitation professionals to increase retention and utilization of the rehabilitation process among cardiac patients and decrease needless premature death.

4.2
Benefits

The main benefit of the H.E.A.R.T. system is saving lives through involvement in cardiac rehabilitation.  Although saving lives is the primary focus of the system, H.E.A.R.T. will offer the following benefits:

· Increase cardiac patient use of rehabilitation services.

· Patients will increase the quality of their life.

· Historical data for research and development of new products and processes will be produced.

· The system is non-intrusive to current cardiac rehabilitation processes.

5
Biographical Sketches
5.1
Senior Personnel
5.1.1
Ryan Null - Project Manager

Ryan Null is a very self-driven individual.  He graduated from Princess Anne High School in Virginia Beach and is currently a senior at Old Dominion University majoring in Computer Science with a minor in Geology.  He currently owns a software engineering business, and spends his spare time developing software.  Ryan specializes in PHP, Content Management Systems, AJAX, and Linux Systems.

5.1.2
Andrew Cartwright - Financial Specialist and Webmaster

Andrew Cartwright is from Newport News, Virginia and graduated with honors from Denbigh High School. He is currently a senior at Old Dominion University will graduate in May with a Bachelors of Science degree in Computer Science and a minor in Electrical Computer Engineering. Andrew has worked as a website administrator/developer since 2006 and his portfolio includes websites such as The Virginia Living Museum and ODU Alumni and Virginia Ship Repair Association. Andrew is a founding father of a local fraternity at Old Dominion University called Gamma Tau Chapter of Phi Kappa Tau. Andrew’s strengths are HTML programming, Oracle 9i SQL Certified, ASP, and C++.
5.1.3
Spencer Garland - Software Specialist and Market Specialist

Spencer Garland is a senior attending Old Dominion University going for a Bachelors of Science degree in Computer Science and a minor in Computer Engineering. Spencer has experiences in the basics of computer hardware to high end programming. He also has knowledge SQL and database fields and is Oracle certified. Spence enjoys making useful GUIs and constructing basic circuits. Some of his current interests are Web Design, Graphic Design, and Computer Networking.  He plans to graduate in the spring of 2009 and pursue a job in the Computer Science field. 

5.1.4
Nicole Jackson -Software Specialist and Risk Management Specialist
Nicole Jackson is from Woodbridge, Virginia and graduated from C.D. Hylton High School in 2004 with a 3.5 grade point average.  She is currently a senior at Old Dominion University and pursuing a Bachelor of Science degree in Computer Science with a minor in Communications.  She is expected to graduate in May of 2009.  Nicole interned for Financial Industry Regulatory (FINRA) during the summer of 2008 as a SharePoint Administrator.  On her spare time she has used VMWare to set up virtual machines on her home computers, where she has practiced setting up a Windows SharePoint Services 3.0 and Solaris 10.  Her strengths include Microsoft SharePoint Service 2007, Windows SharePoint Services 3.0, PHP, C++, and HTML programming.  She plans to pursue a career in the Technology field.
5.1.5
David Norris - Hardware Specialist

 David Norris graduated from Bayside High School in 1993 and is a native of Virginia Beach, Virginia.  He obtained an Associate in Applied Science degree in programming from Tidewater Community College in 2003.  David is currently majoring in Computer Science at Old Dominion University and plans to graduate in August of 2009.  David has worked in the technology industry for telecommunications and financial security monitoring firms from 1993 to 2000.  Since 2000, he has also worked as an independent consultant.  His strengths include Technical Writing, Process Analysis, and Object Oriented Programming.

5.1.6
Generoso Nunez-Arias- Software Specialist
Generoso Nunez-Arias holds an Associate in Science degree in Computer Science and graduated with honors from La Guardia Community College of the City University of New York. He is now a senior at Old Dominion University majoring in Computer Science with a double minor in Electrical and Computer Engineering and Modeling and Simulation. Generoso is currently, doing an internship as a Software Developer focusing on Java enterprise systems (J2EE) and Test Driven Development. Generoso’s strengths are Java, XML, PHP, SQL, C\C++, and UNIX programming.
[Space Intentionally Left Blank]
5.2
Other Personnel- Consultants
5.2.1
Professor Janet Brunelle – General Consultant

Professor Janet Brunelle received her Bachelor of Science degree in Computer Science from Old Dominion University in 1980 and her Masters degree in Computer Science from Old Dominion University in 1987.  Mrs. Brunelle was regularly consulted for her Project Management expertise.

5.2.2
Dr.  Daniel Garland M.D. – Medical Care Consultant

Dr. Garland is the President of the Pathologist Department at Obici Hospital in Suffolk, Virginia. Dr. Garland was regularly consulted for his expertise in the medical field.

5.2.3
Janet Jackson BSN RN –Insurance Compliance Consultant

Mrs. Janet Jackson is HCMSDM Regulatory Compliance Manager for Amerigroup Corporation in Virginia Beach, Virginia. She was regularly consulted for her expertise on insurance compliance matters. 
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Budget 
6.1
Budget Summary Proposal
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SUMMARY PROPOSAL BUDGET 
	FOR NSF USE ONLY

	ORGANIZATION

Old Dominion University Computer Science Orange Team 

(Heart Exercise Accelerometer Rehabilitation Tool)
	PROPOSAL NO.
	DURATION (MONTHS)

	
	
	Proposed
	Granted

	PRINCIPAL INVESTIGATOR/PROJECT DIRECTOR

Janet Brunelle
	AWARD NO.
	
	

	A.  SENIOR PERSONNEL: PI/PD, Co-PIs, Faculty and Other Senior Associates 
	NSF-Funded
	Funds
	Funds

	      List each separately with name and title. (A.7. Show  number in brackets)
	Person-months
	Requested By
	Granted by NSF

	
	CAL
	ACAD
	SUMR
	Proposer
	(If Different)

	   1.           
	    
	    
	    
	$          
	$          

	   2.           
	    
	    
	    
	            
	                 

	   3.           
	    
	    
	    
	            
	            

	   4.           
	    
	    
	    
	            
	            

	   5.           
	
	    
	    
	            
	            

	   6.  (      ) OTHERS (LIST INDIVIDUALLY ON BUDGET EXPLANATION PAGE)
	    
	    
	    
	            
	            

	   7.  (      ) TOTAL SENIOR PERSONNEL (1-6)
	    
	    
	    
	            
	            

	B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)
	

	   1.  (      ) POSTDOCTORAL ASSOCIATES
	    
	    
	    
	            
	            

	   2.  (      ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)
	    
	    
	    
	            
	            

	   3.  (      ) GRADUATE STUDENTS
	
	
	            
	            

	   4.  (5) UNDERGRADUATE STUDENTS
	
	
	  23,900
	            

	   5.  (      ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)
	
	
	            
	            

	   6.  (      ) OTHER
	
	
	            
	            

	        TOTAL SALARIES AND WAGES (A + B)
	
	
	  23,900
	            

	C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)
	
	
	            
	            

	     TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)
	
	
	  23,900
	

	D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)
	

	


	

	          
	

	          
	

	    TOTAL  EQUIPMENT
	
	          

	E.  TRAVEL
	1.  DOMESTIC (INCL. CANADA, MEXICO AND U.S. POSSESSIONS)
	          
	          

	
	2.  FOREIGN
	          
	          

	F.  PARTICIPANT SUPPORT
	

	  1. STIPENDS
	$
	          
	
	

	  2. TRAVEL
	
	          
	
	

	  3. SUBSISTENCE
	
	          
	
	

	  4. OTHER
	
	          
	
	

	      TOTAL NUMBER OF PARTICIPANTS (          )                                                      TOTAL PARTICIPANT COSTS
	          
	


	G.  OTHER DIRECT COSTS
	          
	          

	  1. MATERIALS AND SUPPLIES
	     75,600     
	          

	  2. PUBLICATION/DOCUMENTATION/DISSEMINATION
	          
	          

	  3. CONSULTANT SERVICES
	
	          

	  4. COMPUTER SERVICES
	          
	          

	  5. SUBAWARDS
	          
	          

	  6. OTHER           
	          
	          

	      TOTAL OTHER DIRECT COSTS
	          75,600
	          

	H.  TOTAL DIRECT COSTS (A THROUGH G)
	
	          

	I.    INDIRECT COSTS (F&A) (SPECIFY RATE AND BASE)
	

	          
	

	          
	

	     TOTAL INDIRECT COSTS (F&A)
	
	          

	J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)
	99,500
	          

	K.  RESIDUAL FUNDS (IF FOR FURTHER SUPPORT OF CURRENT PROJECT SEE GPG II.D.7.j.)
	          
	          

	L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)
	$99,500
	$           

	M.  COST SHARING:  PROPOSED LEVEL  $          
	AGREED LEVEL IF DIFFERENT:  $          

	PI/PD TYPED NAME AND SIGNATURE*
	DATE
	FOR NSF USE ONLY

	          
	          
	INDIRECT COST RATE VERIFICATION

	ORG. REP. TYPED NAME & SIGNATURE*
	DATE
	Date Checked
	Date of Rate Sheet
	Initials-ORG

	          
	          
	
	
	

	NSF Form 1030 (10/99)  Supersedes All Previous Editions
	*SIGNATURES REQUIRED ONLY FOR REVISED BUDGET (GPG III.C)
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6.2. Salaries and Wages

Figures eight, nine and ten are tables outlining expected salaries, wages, and consultation fees for each phase of the H.E.A.R.T. project.  Expected salaries were obtained from PayScale.com and indeed.com, they are based on required job titles.  For additional information, see the funding plan in the appendix.  
Phase 1 Staffing Budget

[image: image8.jpg]Title Quantity | Salary Hours Hourly Rate | Total

Project Manager 1| $31,200 70 $15| $1050
Software Manager 1] $31,200 450 $15 | $6,900
Hardware Manager 1] $31,200 380) $15| 85,700
Financial Director 1| $31,200 45 $15 5675
Marketing Director 1] $31,200 65| $15 5975
Risk Director 1] $31,200 60 $15 5900
Documentation Specialist 1] $31,200 55 15 5825
Webmaster 1] $31,200 15| $15 5225

Total Cost| $17,025
All employees are Students 40% Overhead|  $6,810
Phase 1= 6 month period Total Phase 1 Staffing Budget:| $23,835





Figure 8:  Phase 1 Staffing Budget

Phase 2 Staffing Budget
[image: image9.jpg]Title Quantity [ Salary Hours Hourly Rate | Total

Project Manager 1| $87,000 1200 $42 | $50,192
Software Engineer 2| $71,000 2000 $34 | $136,538
Hardware Engineer 2| $81,000 1800 $39 | $140,192
Financial Director 1| $62,000 420 $30 | s$12,519
Marketing Director 1| $44,000 460 $21 $9,731
Documentation Specialist 1| $42,000 600 $20 | $12,115
HR Manager 1] $56,000 220 527 | $5.923
Technical Director 1| $70,000 680 $34 | $22,885
Software/Hardware Tester 1| $69,000 450 $33 | $14,928
Webmaster 1] $40,000 160, $19 $3,077

Total Cost| $405,024
All employees are Full Time 40% Overhead| $162,010|
Phase 2 = 2 year period Total Phase 2 Staffing Budget: | $567,034





Figure 9:  Phase 2 Staffing Budget

Phase 3 Staffing Budget

[image: image10.jpg]Title Quantity [ Salary [ Hours [ Hourly Rate | Total

Project Manager 1[s87,000]  600] $2 | $250%
Software Engineer 1[$71,000 | 1000] S saiss
Hardware Engineer 1[ss1,000| 800 S35 | sa11sa
Financial Director 1[s62,000|  as0) $30| s13413
Marketing Director 1[s44,000 | s00) 1] s10577
Documentation Specialist 1[s42,000| 400 S0 $8,077
HR Manager 1[ss6000|  170) 27| sa577
[Technical Director 1[$70,000 | a40] $3a | 514,308
Software/Hardware Tester 1[s65,000|  s00) $33| 516587
Lawyers 1]s64,000| 0] 531 527,69
Procurement Manager 1[s50,000 | 350) 4] ssa13
Customer Service 5[$a1,000 650 $20 | 564,063
Webmaster 1[$20,000| 160 $19] $3,077

Total Cost| $258,591
[All employees are Full Time 40% Overhead| $103,437]
Phase 3 = Production Total Phase 3 Staffing Budget:| $362,028





Figure 10:  Phase 3 Staffing Budget

6.3 Equipment
The following tables outline the expected hardware and equipment expenses for each phase of the H.E.A.R.T. project.

Phase 1 Hardware Budget
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Figure 11:  Phase 1 Hardware Budget
Phase 2 Hardware Budget
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Figure 12:  Phase 2 Hardware Budget
Phase 3 Hardware Budget
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Figure 13:  Phase 3 Hardware Budget
7
Facilities, Equipment, and Other Resources
Section seven provides the reader with information on the facilities, equipment, location, and resources that we used during the development of H.E.A.R.T.

7.1
Facilities

Old Dominion University’s conference room on the third floor of the Engineering & Computer Science building (E&CS) will be used for project presentations. Other technical briefs and group meeting can also be held there.  The room has enough seats to accommodate everyone. The conference room has two projectors, one computer with four workstations, and televisions. This will allow us to do any technical work that needs to be displayed in the meeting. We can reserve the conference room for up to a year so that our meetings will be at a constant time.

Other than what is specifically stated in the budget, all other equipment will be provided by Old Dominion University Computer Science Department.  Old Dominion University will provide adequate facilities for the research and development of our project.  The computer science department has three labs for our team’s use, the Problem solving lab (PS), the Open research lab (OR), and a CPI lab which will be used by our team members for our project.  For the success of our project, each member of the team will have 24 hours access to these labs.

7.2
Location
Department Of Computer Science

Engineering & Computational Science Bldg, 

4700 Elkhorn Ave, Suite 3300,

Norfolk, VA 23529-0162

7.3
Software

Through the Old Dominion University Computer Science Department we have access to a wide variety of software.  Since this software will be used for educational purposes, our team will not be required to buy any addition software packages or licensees. The software, listed below has all the required functionality for us to build the project prototype.  

Listed is some of the common software which will be used by the team to build the prototype:  

· Microsoft Visual Basic (Professional Version)

· Microsoft Project

· Full Microsoft Office Suite, Professional Version
· Necessary software will be also be provided by university as needed.

7.4
Hard Resources

Multiple hardware components will be utilized in order to make H.E.A.R.T. a functioning and marketable device.  H.E.A.R.T. will employ the technologies of a piezoelectric accelerometer, heart rate sensor, a transmitter and receiver communication technology, programmable unit, and an USB.  The piezoelectric accelerometer will track the motion made by the patient in three dimensions.  The input produced by the patient will be stored in a programmable unit, which will be developed by a contractor.  The heart rate sensor will be used in conjunction with the accelerometer to associate exercises with the patient’s heart rate.  The transmitter and receiver will send information from the secondary bands to the primary band, which contains the programmable unit.  The USB will be utilized for the charging of the device and the ability to connect the device to local machines.

8
Bibliography

8.1
Heart and Cardiac Rehabilitation Sources
American Heart Association. (2007, September 20). Rehabilitation underused after heart attack and bypass surgery. Retrieved December 4, 2008, from American Heart Association: http://www.americanheart.org/presenter.jhtml?identifier=3050603

Cardiac Rehabilitation - Cardiac Rehabilitation. (2008). Retrieved December 4, 2008, from Beaumont Hospital: https://www.beaumonthospitals.com/health-library/P06321
Cardiac Rehabilitation at ULHT and LtPCT. (2008). Retrieved October 2008, from United Lincolnshire Hospitals: http://www.ulh.nhs.uk/about_us/patient_services/cardiac_rehabilitation/phase_2.asp

Carondelet Heart Institution at Joseph Medical Center. (n.d.). Retrieved December 2008, from Cardiac Rehabilitation: http://www.carondelethealth.org/chi/cardiacrehab.aspx 
DeLisa, J. A., Gans, B. M., & Walsh, N. E. (n.d.). Fourth Edition Physical Medicine and Rehabilitation Practice and Principals. Retrieved October 2008, from Google Book Search: http://books.google.com/books?id=1sWk1GYCvKoC&pg=RA1-PA1113&lpg=RA1-PA1119&ots=E2L6TXraVK&dq=US+government+physical+rehabilitation+statistics&output=html&sig=ACfU3U1KR9sHBAcBPBfYpUNQ5c999685dA

Exercise and Your Heart. (2007, March). Retrieved December 4, 2008, from Heart Beat: http://www.healthcarepartners.com/uploads/HeartBeatMarch2007.pdf
Heart Failure Fact Sheet. (2006, August 8). Retrieved December 4, 2008, from Centers for Disease Control and Prevention: http://www.cdc.gov/dhdsp/library/fs_heart_failure.htm

Mayo Clinic Staff. (2007, August 24). Cardiac rehabilitation: Building a better life after heart disease. Retrieved October 2008, from MayoClinic.com: http://www.mayoclinic.com/health/cardiac-rehabilitation/HB00017

McDermott Will & Emery . (2006, June 7). New CMS Coverage Policy for Cardiac Rehabilitation. Retrieved October 2008, from McDermott Will&Emery: http://www.mwe.com/index.cfm/fuseaction/publications.nldetail/object_id/f5f134a3-67e9-451d-a796-87cf943526df.cfm

Mini ECG gets heart attack rehab patients mobile. (2008, July 17). Retrieved December 4, 2008, from e! Science News: http://esciencenews.com/articles/2008/07/17/mini.ecg.gets.heart.attack.rehab.patients.mobile
Robin Parks, M. (2006, October 16). Proven health benefits of cardiac rehabilitation. Retrieved December 4, 2008, from RevolutionHealth: http://www.revolutionhealth.com/conditions/heart/coronary-artery-disease/cardiac-rehabilitation/overview/proven-health
Svoboda, E., Binns, C., Dyer, N., & Morgenstern, S. (2008). Health-Reanimating Retired Organs. Popular Science , 61-63.

8.2
Piezoelectric Accelerometers
 Function of Piezoelectric Accelerometers. (n.d.). Retrieved December 4, 2008, from PCB Piezotronics: http://www.pcb.com/techsupport/tech_accel.php
GlobalSpec. (2008). About Piezoelectric Sensors. Retrieved December 4, 2008, from GlobalSpec: http://motion-controls.globalspec.com/LearnMore/Motion_Controls/Piezoelectric_Devices/Piezoelectric_Sensors_Transducers

How the Nike + iPod Works. (n.d.). Retrieved December 4, 2008, from How Stuf Works: http://electronics.howstuffworks.com/nike-ipod1.htm
How They Work. (n.d.). Retrieved October 2008, from SensorLand.com: http://www.sensorland.com/HowPage010.html

How They Work. (n.d.). Retrieved October 2008, from SensorLand.com: http://www.sensorland.com/HowPage003.html

Monitran. (n.d.). Vibration Sensors Q&A. Retrieved October 2008, from Monitran Sensing the Future: http://www.monitran.com/vibration-sensor-what-are.htm?gclid=COrlrePKr5YCFQxzHgod4EFLMA

8.3
Competitors
Heart Rate Monitors. (n.d.). Retrieved October 2008, from Bodytronics The Fitness SuperStore: http://bodytronics.com/CTGY/Heartrate_Monitors

How it Works. (2007). Retrieved November 2008, from BodyBugg: http://www.bodybugg.com/index.php

Life Alert 2000+ Grateful Testimonials -Customer Rating A+. (2008). Retrieved October 2008, from Life Alert: http://www.lifealert.com/index.html

Long Term Care Insurance. (n.d.). Retrieved December 2008, from Most Choice: https://www.mostchoice.com/long-term-care-insurance.cfm

MortgagesFinancingandCredit.org. (n.d.). Home Rehab Loans (Section 203k) Interest Rates and Loan Fees. Retrieved December 4, 2008, from Mortgages Financing and Credit.org: http://www.mortgagesfinancingandcredit.org/mortgages/home-rehab-loans/rates-fees6.htm

Nike+. (2008). Retrieved October 2008, from NIKE.com: http://nikeplus.nike.com/nikeplus/?locale=en_us

Rehab a home. (2008). Retrieved November 2008, from Inspecting the World: http://www.nachi.org/rehab.htm

Schlenker, R. E., Kramer, A. M., Hrincevich, C. A., & Eilertsen, T. B. (2007, December). Rehabilitation costs: implications for prospective payment. Retrieved November 2008, from BNET: http://findarticles.com/p/articles/mi_m4149/is_n5_v32/ai_20575056

SenseWear(2008). Retrieved December 5, 2008, from SenseWear: http://www.sensewear.com/

Wii Fit. (2008). Retrieved December 2008, from Nintendo: http://www.nintendo.com/wiifit/launch/

8.4
Food and Drug Administration Device Classification

(n.d.). Retrieved November 2008, from Shin Chen: http://www.shin-chen.com/pdf/bms.pdf

Device Classes. (2002, November 12). Retrieved November 2008, from Food and Drug Administration: http://www.fda.gov/cdrh/devadvice/3132.html#class_2
Grassia, T. (2007, June). Today in Cardiology. Retrieved November 2008, from Body Media: http://www.bodymedia.com/papers/TodayinCardiology_June2007-Device%20of%20the%20Month.pdf
MEDICAL EQUIPMENT Risks and Recalls. (2006, August 15). Retrieved October 2008, from Battery Holders: http://www.batteryholders.com/Market%20Study.shtml

Product Classification Database . (2008, November 10). Retrieved November 2008, from U.S. Food and Drug Administration: http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpcd/PCDSimpleSearch.cfm?db=PCD&id=DRT

Product Classification Database . (2008, November 10). Retrieved November 2008, from U.S. Food and Drug Administration: http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpcd/classification.cfm?ID=737

8.5
Insurance Information

Health Status, Health Insurance, and Health Services Utilization: 2001. (2006, February). Retrieved October 2008, from U.S. Census Bureau: http://www.census.gov/prod/2006pubs/p70-106.pdf
Kathryn Lundy tries a health check available in workplace. (2008, June 17). Retrieved November 2008, from This is Jersey: http://www.thisisjersey.com/2008/06/17/mots-for-health/

Mini U.S. Census Bureau. (2007, March). Retrieved October 2008, from Historical Health Insurance Tables: http://www.census.gov/hhes/www/hlthins/historic/index.html

Moncur, L. (2005, September 5). Bodybugg - Weight Management On Your Arm. Retrieved November 2008, from Sterling Fitness: http://www.starling-fitness.com/archives/2005/09/10/bodybugg-weight-management-on-your-arm/

Taylor, N. (2008, March 11). Wii Fit Coming in May. Retrieved November 2008, from GIZMODO: http://www.gizmodo.com.au/2008/03/wii_fit_coming_in_may.html

U.S. Census Bureau, Housing and Household Economic Statistics Division. (2008, Ocober 3). Health Insurance. Retrieved October 2008, from U.S. Census Bureau: http://www.census.gov/hhes/www/hlthins/hlthins.html
8.6
Other Information
Kiel, J. M. (2008, January 1). The digital divide: Internet and e-mail use by the elderly. Retrieved December 2008, from Informaworld: http://www.informaworld.com/smpp/content~content=a713736882~db=all~order=page

Figure � SEQ Figure \* ARABIC �2�:  Patient Referred to Cardiac Rehabilitation
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� 1 MET is equal to the amount of energy expended during 1minute at rest
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		or voluntarily excluded from covered transactions by any Federal Department or agency?

		Yes  FORMCHECKBOX 


		No  FORMCHECKBOX 




		



		Certification Regarding Lobbying



		



		This certification is required for an award of a Federal contract, grant or cooperative agreement exceeding $100,000 and for an award of a Federal loan or



		a commitment providing for the United States to insure or guarantee a loan exceeding $150,000.



		



		Certification for Contracts, Grants, Loans and Cooperative Agreements



		



		  The undersigned certifies, to the best of his or her knowledge and belief, that:



		



		(1)  No Federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned, to any person for influencing or attempting to



		influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress in



		connection with the awarding of any federal contract, the making of any Federal grant, the making of any Federal loan, the entering into of any cooperative



		agreement, and the extension, continuation, renewal, amendment, or modification of any Federal contract, grant, loan, or cooperative agreement. 



		



		(2)  If any funds other than Federal appropriated funds have been paid or will be paid to any person for influencing or attempting to influence an officer or



		employee of any agency, a Member of Congress, and officer or employee of Congress, or an employee of a Member of Congress in connection with this 



		Federal contract, grant, loan, or cooperative agreement, the undersigned shall complete and submit Standard Form LLL, “Disclosure of Lobbying



		Activities,” in accordance with its instructions.






		



		(3)  The undersigned shall require that the language of this certification be included in the award documents for all subawards at all tiers including






		subcontracts, subgrants, and contracts under grants, loans, and cooperative agreements and that all subrecipients shall certify and disclose accordingly.



		



		This certification is a material representation of fact upon which reliance was placed when this transaction was made or entered into.  Submission of this



		certification is a prerequisite for making or entering into this transaction imposed by Section 1352, Title 31, U.S. Code.  Any person who fails to file the 






		required certification shall be subject to a civil penalty of not less than $10,000 and not more than $100,000 for each such failure.



		



		

		

		



		AUTHORIZED ORGANIZATIONAL REPRESENTATIVE

		SIGNATURE

		DATE



		NAME/TITLE (TYPED)

		

		



		

		

		     



		TELEPHONE NUMBER

		ELECTRONIC MAIL ADDRESS

		FAX NUMBER



		

		

		     



		*SUBMISSION OF SOCIAL SECURITY NUMBERS IS VOLUNTARY AND WILL NOT AFFECT THE ORGANIZATION’S ELIGIBILITY FOR AN AWARD.  HOWEVER, THEY ARE AN INTEGRAL PART OF THE NSF INFORMATION SYSTEM AND ASSIST IN PROCESSING THE PROPOSAL.  SSN SOLICITED UNDER NSF ACT OF 1950, AS AMENDED. 









