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1.0 Purpose

1.1. Human Factors Analysis

2.0 Scope

2.1. Determine possible human factors involved with the working system 

3.0 References

3.1. HFA-001

3.2. HFA-002

3.3. PDS-004

3.4. FMEA-003

4.0 Human Factors Analysis
5.0 Revision History

5.1. HFE-001; Revision 1; 10/31/2003 

5.2. HFE-002; Revision 2; 12/02/2003

5.3. HFE-003; Revision 3; 04/07/2004 FINAL

Among the use-related hazards determined by research involving the extracorporeal membrane oxygenator (ECMO) pressure alarm system are the potential for electric shock and compatibility issues with the existing tubing and circuit.  The interface between the pressure alarm and the transducer should be a secure fit and this device is only compatible with Abbott Laboratories pressure transducers that are designed for medical use.  To ensure this compatibility and other setup procedures are followed accurately, the monitor should be designed in a manor that requires similar a similar setup procedure as the currently used, familiar system.   


To avoid misinterpretation of output data the audible alarm should be at a different pitch and/or rhythm than other common alarms in the hospital so that it is distinct and distinguishable to healthcare workers.  The decibel level of the alarm should be designed to meet the standards stated in document PDS-004, which states the appropriate level to alert staff but not cause hearing damage.  The pressure readout displays should be clearly labeled and easy to read, with the units displayed clearly on the readout. 


There is no guarantee of reliability, accuracy, or precision with atypical use; therefore, this pressure monitor is not meant for uses other than in the intended ECMO circuit.  


By going to multiple hospitals to observe various brands/methods of ECMO circuits, hazards that do not lend themselves to understanding through analytical approaches can be identified.  Interviewing nurses, ECMO technicians and perfusionists can provide details about preferences and complaints about the current system.  


Identifying the users and their responsibilities can be helpful in identifying human factors.  The primary users of this pressure monitor would be nurses, ECMO technicians, perfusionists, and physicians.   Nurses alert ECMO technicians and perfusionists of any problems.  Physicians assist ECMO technicians and perfusionists in solving any problems.  ECMO technicians respond to any problems, control circuit pressures, assess oxygenator and heat exchangers, alert perfusionists to serious problems.  Perfusionists assemble the ECMO circuit, assist ECMO technicians when problems occur and are responsible for changes to the circuit.  These users communicate by shift-change reports, physician rounds, and charting patient information.

These users perform their tasks continuously for patients on ECMO, with 24-hour/day bedside monitoring, usually from an ECMO technician or nurse.  When it is determined that a patient should be put on ECMO, an emergency circuit is assembled immediately.  A planned circuit setup takes approximately 30 minutes.  Immediate reaction to the pressure alarm is necessary.  With this pressure monitor, workers access information about the circuit through a visual readout, pressure-specific visual alarm, and audible alarm.  This information is gathered by workers along with vital signs to assess the patient’s well-being.


Healthcare workers learn their tasks through training and orientation or through professional schooling.  These tasks are carried out in the intensive care unit, emergency room, or the operating room.  


Problems that could result from use of this pressure monitor include those that are listed on FMEA-003.  
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