Human Factors/Human Computer Interaction  

Definition:
· Discipline that seeks to improve human performance in the use of equipment by means of hardware and software design that 

is compatible with the abilities of the user population (41)
· Translation of social science methods into the study of how humans interact in environment (6)
· Applied science focused on minimizing human errors and optimizing performance as human beings interface with device (43) 
· Study of the interaction between people, machines and their work environment (1)
History of:

· Developed from military problems ; purpose to enhance system performance (9)

· Developed out of WWII (29)

· Emerged during the industrial revolution; FDA conducting studies to determine what variables produce errors in medical 


device operation(43) 
Related Terms: 
· Ergonomics (1, 6, 34, 45, 85)  Ergo (6) Nomos (6) 

· Usability (41,92)  User Centered Design (6, 45)  Usability Engineering (45) 

Related Theories:

· Systems ( 4, 6, 29)

· Cognitive Theory and Learning/Education Theory (55) 

· Theory of Learning through Exploration (65) 

· Psychological Theories of Human Error (79) 

Human Information Processing:
· Study of how Humans interact with their environment for useful purposes (84) 
· User centered designs principles, including info on human behavior, personal ability, motivation ( 102)

· Creating accurate mental models can be difficult; incongruence ( 1)

· Assess stressors:  external (noise, vibration, sleep loss, temp) internal (anxiety, apathy, depression, withdrawal) (6) 
· Knowledge of how humans process information is essential to design systems (80)

Information Representation Visualization:
· Lack of consistency creates confusion ( 1)

· Scope of HCI is humans, computers, work (60)
· Humans can adapt /change behavior if they know they are being watched (6) 

· Goal o f Human Factors is to enhance the quality of interactions between humans and machines (1) 

· 3 Goals :  predict, describe, control performance of human in the system (29)

Hardware, Input/Output Technologies:
· Human centered automation focuses on changing the human machine interaction to support better coordination ( 12)
· Nurses may under utilize advanced technology  because the basic features are easier and advanced features require


extra energy (1) 

· Computer designers use a language that is foreign to nursing and to other health care disciplines (1) 

Requirements Analysis:
· HCI is critical to success of products in marketplace (safety, usefulness, pleasure of using) (65)
· Access to data may not always be available due to system allowing for unconstrained text (77)

· Medical professionals have been trained to expect that some things do work and develop own workarounds and don’t report


errors in system (84)

· Nurses spend 70% of their time creating, processing, distributing information as part of their professional practice ( 33)

· In the Medical domain, human factors have received little attention (18) 

Usability Design:
· User Centered Design focuses on user needs, characteristics; iterative design and testing  based on feedback from users ( 83)
· A medical device will be safely and effectively only if interaction of operating environment is considered in manufacturing


(67) 

· Human Factors significant criterion; assess flow analysis, function allocation, task description, task analysis(6) 

· Human centered system design needed to due clumsy tools, interdependency, role of humans, and capabilities of intelligent


products (6) 

· Purpose is to match systems, jobs, products and environments to  physical and mental limitations and abilities of people (9)

Usability Development:
· Errors can be reduced through human factors design techniques that include human capabilities and limitations (18) 

· Challenge is for designers to maximize benefits of technology and minimize stress on the operators (4) 

· Intelligent systems exhibit cognitive process that replicate, emulate and approximate human reasoning (96)

· Goal is to optimize total system (29)

· Problems arise due to inadequate completeness, poor usability, insufficient representation (77)

Usability Testing:
· Usability evaluation based on technical acceptance, operation effectiveness, clinical appropriateness, equip. selection (21)
· Obstacles found in field work are insufficient time, arrogance, bias, oversight, over study (6) 

· Human Factors Engineering is repetitive analysis, testing, refinement of design concepts, all with user input ( 41)


