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	Document Purpose
	The purpose of this document is to provide a plan to identify and manage risks.  Risk management is an important part of project management and will help in managing our project’s deliverables schedule.


Risk Management Plan

We will use the following procedure to manage risks:

1. Identify the risk

2. Identify the phase that the risk is in

3. Enter the risk into our team’s online risk management plan

4. Determine the risk’s probability of occurring and the severity to the project if the risk occurs

5. Enter the risk probability and severity

6. Determine a strategy for managing the risk from the Risk Management Strategy section

7. Mitigate or otherwise deal with the risk

8. Track the risk

We will deal with risks by using the most appropriate risk management strategy:

1. Acceptance – If this strategy is chosen, we will accept the consequence of the risk.  This strategy will be chosen if the cost to solve the risk is greater than the cost of the risk occurring.  Acceptance will also be the default strategy for risks that we have not identified.

2. Avoidance – The Avoidance strategy consists of taking steps in avoiding the risk.  If our product will not work well on a certain operating system, then we will inform the user of operating system exceptions.

3. Transference – Transference consist of transferring the risk to a third party.  

4. Mitigation –For the Mitigation strategy, we will take steps to decrease the severity of the risk and/ or the probability of the risk occurring.  To accomplish this strategy, we will develop contingency plans.
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	Item
	Technical Risks
	Probability
	Impact

	T1
	Hardware and Software Interoperability
	2
	5

	T2
	Hardware and Software Accuracy
	3
	3

	T3
	Malfunction (Device and Software)  
	1
	3

	Item
	Financial Risks
	Probability
	Impact

	F1
	FDA Rejection
	2
	5

	F2
	Insurance Rejection
	2
	4

	F3
	Market Competition
	4
	3

	Item
	Customer Risks
	Probability
	Impact

	C1
	Rehabilitation Acceptance
	3
	4

	C2
	Proper Utilization
	2
	3


Technology Risks:

T1.
Hardware and Software Interoperability (Probability: 2, Impact: 5)

The largest impact risk is the hardware and software interoperability.  The integration of the different hardware components and algorithms can be done.  However, this risk has an impact on the time it will take for the project to be completed.  It is known that in addition to the piezoelectric accelerometer and heart sensor, the device will have to contain a programmable storage unit, a receiver, and transmitters.   

The software that is included with the device will have to be able to distinguish between the readings of the piezoelectric accelerometer, heart sensor, and the timestamps that are created by the mini-operating system located in the device.  Although there are algorithms that exist that calculate readings from the piezoelectric accelerometer, we will still have to develop algorithms that match the correct heart rate readings with the correct piezoelectric accelerometer reading and timestamp.  

Mitigation:  Hardware and Software Testing

To reduce this risk from occurring, there will have to be hardware and software testing to ensure that the hardware components are working together and that the algorithms are producing the correct information from the device.

T2.
Hardware and Software Accuracy (Probability: 3, Risk: 3)

The accuracy of the piezoelectric accelerometer has to be sensitive enough to send differing signals that distinguishes a variety of exercises.  The algorithms within the software takes the given input from the piezoelectric accelerometer sensor, heart sensor, and mini-processor and will inform the user of how many exercises of “X” type did the patient perform with a heart rate of “n” for “t” amount of time.  If we do not accomplish this task, then the device will have to include input buttons so that the device knows what exercise the patient is doing for the specified duration of time. 


Mitigation:  Beta Testing

The testing for the accuracy of the system will have to be done through beta testing.  A set amount of patients will be given a wristband and additional bands with buttons on the device so the user can input the exercise they are performing for a set duration of time.  The patient will be instructed on how to utilize the device and how to input information into the device.

The patient will do their exercise and it will be recorded by the device.  The patient’s input will be matched to the accuracy of the sensor.  If the sensor cannot read to that level accuracy, then the device will have to include button inputs from the user.  If the piezoelectric accelerometer can read to the expected level of accuracy, then one of the projects expectations have been met. 


T3.
Malfunctioning of Device (Probability: 1, Impact: 3)
A malfunctioning of a device could cause negative feedback from the patient and the rehabilitation specialist.  It could hurt the integrity and the reputation of the product.  Because the device is a mini-processor, system malfunctions will occur.  Just like a computer, there will have to be a way to troubleshoot system problems.  The device could stop properly recording information from the patient, which affects the patient’s accountability with the medical professional.  If the patient feels that the device creates more problems than solves, then the utilization of the device will decrease.

Mitigation:  Software Diagnosis

The software that is given to the patient and rehab should inform the user if the device is malfunctioning.  This will reduce the frustration between the user and the device if they knew that the device was malfunctioning.  There will be a site that offers support on troubleshooting system malfunctions.  

Financial Risks:
F1.
Food and Drug Administration (FDA) Rejection (Probability: 2, Impact: 5)
Since one of the main financial goals of the project is for the device to be accepted by insurance companies, this means that the product can be medical claim, which in turns means that it is a medical device under FDA standards (Appendix I).  By researching products similar to H.E.A.R.T., including one of our competitors, SenseWear, H.E.A.R.T. has the possibility of classifying as a Class II medical device.  So the device will have to undergo special control regulations due to the technological purpose of the device.  The device must be able to read accurate information from the user’s heart rate and movement.  These special control regulations may include meeting labeling requirements, mandatory performance standards, and endure post-marketing surveillance.  If the device does not meet FDA standards, then it cannot be covered by insurance.

Mitigation:  Conform to FDA Standards

For H.E.A.R.T. to be marketed, it is important that we implement a device that follows FDA standards.  The project will have to be closely observed throughout the lifecycle of the project to see if the project stays on the right course of meeting FDA standards.  This includes H.E.A.R.T. correctly reading and displaying information from the patient’s heart rate and movement, making sure the device is properly labeled with do’s and do not’s, and producing a quality device that can endure post-marketing surveillance.  
F2.
Insurance Rejection (Probability: 2, Impact: 4)
The price of the device and software has a high probability of ranging from 600 to 700 dollars.  So it will be imperative for the insurance companies to cover at least a percentage of the cost for the device.  If the insurance companies are not willing to cover some of the cost of the product, then this will have a negative impact on the sales of the device.

Mitigation:  Inform Insurance Companies of Positive Impact by Covering H.E.A.R.T.
To the project’s best interest, an informative document should be presented to insurance companies outlining the importance in covering cost of the device.  The document should show why the device should be covered and how this affects their company’s profit.  The cost of the device can range from 600-700 dollars; however, the cost to cover a heart procedure can cost more than 100 thousand dollars, not including the price for hospital visits and in-stay hospital for recovery.  Considering that approximately 4 million people can develop serious heart complications or die because of their lack of involvement in rehab (Heart Failure Fact Sheet, 2006).  These heart complications can cost insurance companies millions of dollars a year.  If patient is encouraged to stay in rehabilitation because of H.E.A.R.T., then costs for doctor visits and hospitalizations are reduced by thirty-five percent (Robin Parks, 2006).
F3.
Market Competition (Probability: 4, Impact: 3)

There are a lot of devices out there that offer the public the ability to keep track of their wellness.  Some of them are geared towards medical patients and others are geared towards the general public. There are also studies that are in the development to record the wellness of medical patients.  However, none of these developments use a piezoelectric accelerometer and a heart sensor to record the movement of a person and their heart rate associated with that movement.   

There is a device called SenseWear which is geared towards the general public and rehabilitation patients. But SenseWear’s intentions for patients with Metabolic Disorders and people who would like to know their calories burned.  It does not tell the specific exercise the user is doing and their associated heart rate.  However, the probability of a product similar to H.E.A.R.T. being developed is high.

Mitigation:  Effective Pricing Strategy

The cost of the device will have to be reasonable and close to the cost of similar devices.  There will have to be an effective pricing plan.

Customer Risks:

C1.
Rehabilitation Acceptance   (Probability: 3, Impact: 4)
H.E.A.R.T. has to be able to convince the patient to do the prescribed exercise in long-term rehabilitation, which will contribute to the improvement of the patient’s health.  In theory, patient involvement is what makes a rehabilitation program successful.  A study conducted in 2007 showed that if patients had a say in their rehabilitation system and felt involved, then they were more likely to stay in the rehabilitation program.  By staying in the program, the patient’s risk of future heart complications is decreased (Cardiac rehabilitation, 2007).  If the patient could obtain a device that gave them feedback on their exercise routine for that day, showed the progression of their health, then it could convince the patient that they need to continue this lifestyle.  

If rehabilitation could notice a change in the attitudes between patients that use the component and patients who do not use the component, then the project is a success.  However, if there is no difference in the attitudes of patients who use the device, then this would be detrimental to the project.     

Mitigation:  Medical Trials

To determine if the project’s goal is met, there will be medical trials performed for six months on a set of post-cardiac patients throughout their rehabilitation program.  The purpose of the medical trials is to show that the patient is motivated by this innovative technology and willing to do their prescribed exercises.  During the medical trials, the patient will be informed in how to use the device.  If the medical trials are a success, then the information will be given to more rehabilitation specialists to prove that the device had a positive impact on the patient’s behavior and health.     

C2.
Risk:  Proper Customer Utilization (Probability: 2, impact: 3)
The components that are offered in the box to the patient and the rehabilitation professional have to operate in a simple manner.  If the device and software seem complicated to use or install, then it will not be offered to patients by the rehabilitation specialist, and will reduce the sales of the component.  In a conducted survey, the average age range of cardiac rehabilitation patients are from 30-70, and the recommended age range for the recording of the patient’s heart rate and exercise routine are ages 55 and up (Appendix J).  So it would be useful if the device and the installation of the software are user-friendly for the patient and the rehab specialist.  

The feedback to the patient and rehab specialist must be helpful, but understandable.  Since there is more than one version of the software being distributed, the software must match the knowledge-level of each user and provided appropriate feedback.  

The rehab specialist is knowledgeable in the medical field, so the software can include additional medically-inclined information to help them better diagnose the patient.  If the software provides useless and unhelpful information then the rehabilitation specialist will not be willing to use the software.

The patient should have software that directly informs them whether the workout they did was of high or low quality.  Plus, the software has to be encouraging in the rehabilitation process.  If the patient feels intimidated by the software, then this could affect their attitude towards the device, which in turn, may affect their behavior towards rehabilitation.

Mitigation:  Instructions and Tutorials

To reduce the complications in how to utilize the device and its software, there will be instructions on how to install the software and use the device.  There will also be tutorials on the both software components to inform the rehabilitation specialist and patient on how to use each feature of the software.
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