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without taking into account human thought processes, assumptions, and weaknesses; lacking built 
in mechanisms to counter predictable human errors.(17)  In fact, most healthcare processes and 
technologies were not designed with human limitations in mind.(18)    
 
"Human error is the byproduct of the same mental processes used in normal day-to-day 
thinking." (13)  In the course of any given day, the human mind is called upon to perform 
numerous perceptual functions (detecting, identifying, and recognizing sensory input) and 
cognitive functions (using rules and strategies, memory, information processing, hypothesis 
formation, and problem solving) while at the same time being required to perform these tasks 
with a high level of accuracy and speed. The human mind, in its effort to be efficient at managing 
this information, seeks the most expedient and familiar modes of functioning.  Yet, it is this 
attempt at efficiency that allows errors to emerge, since the mind may select modes of functioning 
that are not necessarily the best ones for a specific situation.  Human performance can also be 
compromised by internal (fatigue, illness, boredom) and external (workload, temperature 
changes, noise) conditions.(13)(14)   Research shows that when under pressure, people tend to 
regress to their most familiar ways of responding.(19)  This is an involuntary human response.  
However, people can also choose to override their automatic response mechanisms and 
intentionally deviate from expected norms in situations where they see that an organization’s 
operating procedures are not amenable to their work situations. This is important to keep in mind 
when looking for causes of errors, in that workplace factors can alter human response both 
involuntarily and voluntarily.(14)   
 
Since the conditions under which people work can directly contribute to human performance and 
errors, it is far better and easier to work on improving situational factors in the workplace than it 
is to change human behavior.  Likewise, since humans are by nature fallible, a person-centered 
approach would be ineffective and could do more harm than good.(14)  Consequently, the guiding 
principle of human factors theory is: "We cannot change the human condition, but we can change 
the conditions under which humans work." (20)  The relevance of human factors theory to patient 
safety translates into three principles that guide system design: (a) Preventing errors by designing 
systems to compensate for predictable human weaknesses, making it more difficult at every hand 
off in the system to make mistakes; (b)Making errors visible so that they can be intercepted; (c) 
Developing strategies to mitigate the effects of errors once they occur.(13)(14)(21)   Organizations 
achieving reliable systems design are ones that “…are preoccupied with the possibility of failure.  
They expect to make errors and train their workforce to recognize and recover them.  They 
continually rehearse scenarios of failure and strive to imagine novel ones.  Instead of isolating 
failures, they generalize them.  Instead of making local repairs, they look for system reforms." (20) 
 
Systems Theory – An Organizational Model 
Current understanding of error causation supports the notion that most medical errors do not stem 
from negligence or incompetence, but from underlying flaws in systems that create an error-prone 
work environment.  Within a systems paradigm, human error is viewed not as a cause but as a 
consequence or symptom of latent conditions that originate at a level of an organization that is 
more removed from its front line operations.  These latent conditions typically stem from 
deficiencies in organizational functions such as budgeting, staffing, developing policies and 
procedures, maintaining equipment, and managing processes, which can create work conditions 
that exacerbate human fallibility and stress the limits of human performance.  In fact, the 
evolution of latent conditions can originate even further upstream, beyond the sphere of the 
individual organizations, to include the activities of external entities such as drug/device 
manufacturers and healthcare payers.(14)(22)(23)(24)   
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Systems theory contends that errors result from the convergence of these latent conditions with 
unsafe acts that occur at the point of interaction between the patient and the clinician. "For each 
unsafe act it’s important to ask what local conditions shaped it.” (14)  Historically, error 
investigation would begin at the point of interface, scrutinizing those actions that were known to 
immediately precede an incident, and conclude with the indictment of the person who performed 
the final task in a long sequence of causal events that led to the error.(14)  "All mishaps have both a 
context in which they occur and a chain of events from which they appear to have arisen." (25)   It 
is suggested that error investigation should first involve asking the question "What does this tell 
us about our system?" and only then "What does this tell us about this individual?" (4)   Since 
latent conditions can exist concealed within a system for a long period of time, they are not easily 
recognizable as the true contributory factors.(14)(16)(25)   
 
Organizations with an awareness of the risks inherent in their systems, develop defense strategies 
to guard against the possibility of these risks actually causing errors. Examples of defenses are the 
development of standardized work processes, installation of alarms and automatic shutdowns in 
devices, training in methods of teamwork and communication, and building forcing functions into 
work processes.  Defenses lessen the likelihood of error by placing barriers at the point where the 
risk of error is greatest.  Since research shows that most errors are not due to a single cause, one 
method of proactively identifying and eliminating latent conditions is to construct multiple layers 
of defense barriers.  Adverse events occur when these defenses are breached both by the creation 
of latent conditions and by human actions.(14)  The investigation of incidents with complex causes 
must involve looking at various components of a system, their interrelationships, and any weak 
links.(26)  The causal links may be so layered that it requires an iterative approach of asking “why” 
an error occurred enough times until you arrive at the systemic root causes.(16) "The reality is that 
most errors are made by good people with good training, skills, and intentions who inadvertently 
commit errors despite their best efforts because of an unfortunate confluence of individual, 
workplace, communication, technologic, psychological, and organizational factors." (24)     
 
Systems Complexity 
“While quality health care depends heavily on the building of strong relationships between 
patients and those who care for them, the systems of care that surround those relationships are 
becoming increasingly complex and difficult to manage." (27)  Most errors are multifactorial in 
nature and can be directly attributed to the complexity of the healthcare system itself. (24)(26)  
Considered to be the most complex sector of our economy, modern healthcare "…is characterized 
by more to know, more to do, more to manage, more to watch, and more people involved than 
ever before." (28)  The delivery of healthcare involves the interaction of numerous members of the 
healthcare system, each with their own unique roles and specialized skills, and each intercepting 
the continuum of care at varying points in the delivery process.(29)  Greater patient acuity and 
shorter lengths of stay create additional pressures to coordinate care efficiently within a more 
condensed time frame.  These factors, added to changes in healthcare delivery and reduced 
resources due to economic pressures, can create a need for work-arounds in the interest of time 
and cost savings. (23)(30)  Advances in medical science and technology have also increased at a 
furious pace in recent decades.  Clinicians must manage this new information, including new 
pharmaceuticals and devices, ever changing therapies and disease protocols, and increasing use of 
technology.(31)(14)  Changing technology places a new set of cognitive demands on the user by 
requiring new skills and judgment abilities, and greater human interface with technology shifts 
the risk points in work processes.(17)(32)   Overall, complexity raises the level of risk by increasing 
the interdependency of healthcare activity, thus introducing a greater potential for systems 
weaknesses at each link.(28)   
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scored on a 0-3 scale where 0 is no probability and 3 is high probability.  Risk is scored on a 1-5 
scale where 1 is minimal clinical/financial impact and 5 is loss of life/limb/function.  Ability to 
detect is scored on 1-3 where 1 is good and 3 is poor.  Each of these scores is multiplied for each 
topic to calculate the RPN.  Hence the RPN scores can range from 0-45, the higher the score, the 
higher the priority. 
 
Once the topic is identified, the scope and the process must be clearly defined.  If the scope is too 
narrow, FMEA may not be the best process to use.  If the scope is very broad, perhaps one aspect 
of the process could be examined.  For example rather than examining the admitting process, only 
examine the process of admitting patients from the Emergency Department. 
 
Step 2:  Assemble the team.  A multidisciplinary team, including a content expert, facilitator, and 
a team leader should be formed.  A multidisciplinary team ensures that various viewpoints are 
considered.  The content expert will provide insights into how the process is actually carried out.  
However, having people who do not know the process may promote critical review of the 
process.  The team leader should be someone who has experience in group dynamics and has the 
role of ensuring that the team functions effectively.  The facilitator acts as a consultant, assisting 
the team leader with accomplishing necessary tasks and stepping in when necessary to keep the 
team on target. 
 
Step 3:  Graphically describe the process using a flowchart.  It is imperative that all process and 
subprocess steps are identified.  To aid in the discussion of the flowchart, consecutively number 
each process step (1, 2, 3. . .).  If there are subprocesses within processes, consecutively letter 
these steps (1a, 1b. . 3a) 
 
Step 4:  Identify potential failure modes for each step.  Brainstorming is a good method for 
identifying the failure modes.  Synergy from the group process generates ideas and aids in the 
identification of failure modes.  
 
Step 5:  Calculate a risk priority number (RPN) for each failure mode.  Each failure mode is 
assigned a numerical rating based on risk severity, a probability of occurrence, and  ability to 
detect.  These scores are multiplied to calculate the RPN.  Work is then focused on the failure 
modes with the highest risk based on RPN.  This is the same process used by UMHHC in step 1.    
 
Step 6:  Take action to eliminate or reduce the failure modes.  Using an organized problem-
solving process such as root cause analysis, action plans can be identified to eliminate or reduce 
the failure modes.   
 
Step 7:  Implement the new process and measure outcomes.  Clearly describe the action plan for 
each failure mode.  Identify the outcome measures and identify the person responsible for 
completing or ensuring completion of each action.  Outcome measures can be outcomes of 
specific implementation steps such as the provision of chlorhexidine skin prep for CVC insertions 
or patient outcomes such as a decrease BSI.   Once implemented, measure the outcomes to 
determine success. (42,43,44) 
 
Some organizations have divided some of the steps into more than one step, while others have 
combined some of these steps.  For example the Veteran’s Affairs National Center for Patient 
Safety (VA NCPS) has combined steps 4 and 5. (43)  Where as the American Society of Healthcare 
Risk Management has broken down step 6 into two specific steps. (44)   The VA NCPS has much 
experience with FMEA.  For more information on the Veteran’s Affairs National Center for 
Patient Safety and their HFMEA™, visit www.patientsafety.gov 
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Sentinel Event Alerts/National Patient Safety Goals 
“Most error management efforts are piecemeal rather than planned, reactive rather than 
proactive, event-driven rather than principle-driven." (14 )  In 1996, the JCAHO implemented the 
Sentinel Event Policy.  This policy is designed to help organizations identify sentinel events and 
take action to prevent recurrence. (45)  The current definition of a sentinel event was made in 
November, 1997 (45) and is “an unexpected occurrence involving death or serious physical or 
psychological injury, or the risk thereof.  Serious injury specifically includes loss of limb or 
function.  The phrase, “the risk thereof” includes any process variation for which a recurrence 
would carry a significant chance of a serious adverse outcome.”(45)  Any time a sentinel event 
occurs, the organization is expected to complete a thorough root cause analysis, implement 
actions to reduce risk and monitor the effectiveness of the actions.  The policy furthermore 
encourages the organization to report the sentinel event to the JCAHO, so that the JCAHO can 
learn more about the underlying causes of sentinel events, share “lessons learned” with other 
health care organizations, and reduce the risk of future recurrences.(45) 

 

Beginning in 1998, the JCAHO has published the “Sentinel Event Alert”.  The “Sentinel Event 
Alert” is a mechanism for the JCAHO to share the most important “lessons learned” from the 
reported sentinel events.  The information that is published includes information relating to the 
occurrence and recommendations for prevention of recurrences.  It can be used by healthcare 
organizations as a means of identifying issues for a proactive patient safety program.(45)  For more 
information on “Sentinel Event Alert”, visit www.jcaho.org . 
 
In April, 2002, the JCAHO formed the Sentinel Event Alert Advisory Group.  This group 
conducts thorough reviews of all Alert recommendations.  Based on these reviews, the Sentinel 
Event Alert Advisory Group offers recommended goals for approval by the JCAHO’s Board of 
Commissioners as annual National Patient Safety Goals.(45) 
 
In July, 2002, the first set of six National Patient Safety Goals with 11 related recommendations 
were approved.  Beginning January 1, 2003, implementation of recommendations will be subject 
to JCAHO survey.  Failure to implement one or more of the recommendations will result in a 
special Type I recommendation.(45)  Request for review of an alternative approach to a National 
Patient Safety Goal can be made.  For more information on this process, visit www.jcaho.org . 
 

The 2003 National Patient Safety Goals are: 
1. Improve the accuracy of patient identification.  

a. Use at least two patient identifiers (neither to be the patient's room number) 
whenever taking blood samples or administering medications or blood products.  

b. Prior to the start of any surgical or invasive procedure, conduct a final 
verification process, such as a "time out," to confirm the correct patient, 
procedure and site, using active—not passive—communication techniques. 
  

2. Improve the effectiveness of communication among caregivers. 
a. Implement a process for taking verbal or telephone orders that requires a 

verification "read-back" of the complete order by the person receiving the order.  
b. Standardize the abbreviations, acronyms and symbols used throughout the 

organization, including a list of abbreviations, acronyms and symbols not to use. 
  

3. Improve the safety of using high-alert medications. 
a. Remove concentrated electrolytes (including, but not limited to, potassium 

chloride, potassium phosphate, sodium chloride >0.9%) from patient care units.  
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b. Standardize and limit the number of drug concentrations available in the 
organization. 
  

4. Eliminate wrong-site, wrong-patient, wrong-procedure surgery. 
a. Create and use a preoperative verification process, such as a checklist, to confirm 

that appropriate documents (e.g., medical records, imaging studies) are available.  
b. Implement a process to mark the surgical site, and involve the patient in the 

marking process. 
  

5. Improve the safety of using infusion pumps. 
a. Ensure free-flow protection on all general-use and PCA (patient controlled 

analgesia) intravenous infusion pumps used in the organization. 
  

6. Improve the effectiveness of clinical alarm systems.  
a. Implement regular preventive maintenance and testing of alarm systems.  
b. Assure that alarms are activated with appropriate settings and are sufficiently 

audible with respect to distances and competing noise within the unit.(45)  
 
Each year, new recommendations from the Sentinel Event Alert Advisory Group will be added to 
the pool of potential National Patient Safety Goals.  It is anticipated that the JCAHO will limit the 
goals to six with no more than 12 recommendations.(45) 

 

This is the first year that the National Patient Safety Goals have been identified and 2003 will be 
the first year that the goals are subject to survey by the JCAHO.  Consequently, there have been 
many questions and concerns raised about them.  For further information, visit the FAQs about 
National Patient Safety Goals at www.jcaho.org . 
 
Seeking input on matters of patient safety 
Under the Joint Commission standards, organizations are to monitor their performance related to 
processes and outcomes that are critical to accomplishing the goals contained in their corporate 
missions.  Through the monitoring of certain data, organizations can gauge their success in 
accomplishing these goals, including that of achieving patient safety.  To this end, Standard 
PI.3.1 suggests that organizations consider collecting data that includes “Patient, family, and staff 
opinions, needs, perceptions of risks to patients, and suggestions for improving patient safety.”(8)  
Organizations can employ creative means of obtaining honest and open feedback from staff 
around patient safety concerns, including discussion during patient safety orientation and 
educational sessions, conducting institutional patient safety rounds (discussed in the Safety 
Culture chapter) and other forms of informal walk-arounds.  These can also be conducted 
independently by various departments, including risk management, pharmacy, etc…  Culture 
surveys can reveal staff perceptions around the organizational climate of safety.  Staff 
involvement in root cause analyses of adverse events and in quality improvement projects 
addressing safety issues are other means of gaining staff feedback.  Patient and family input can 
be obtained through formal patient relations functions provided by organizations, focus groups or 
through patient satisfaction surveys and comment cards that prompt responses to safety related 
questions, such as "Did you have any concerns about your safety during your hospital stay?"  
Other venues for receiving patient/family feedback are discussed further in the section below.  All 
feedback can then be integrated on an institutional level. 
 
Patients and families as partners in safety    
Patients and families are considered active partners in the safety mission, playing a vital role in 
enhancing safety.  As a second set of eyes to observe if something goes awry in the care process, 
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Categorizing incidents for follow-up 
When an incident occurs, whether it is an actual adverse event, a near-miss, or the discovery of 
some hazardous or latent condition, it must be assessed by the organization to determine the 
appropriate course of action.  As appropriate, the clinical situation is stabilized and preliminary 
fact-finding and an evaluation of the situation by Risk Management or other designated staff 
begins. The next step is to assess the incident and determine what level of analysis and action is 
required. Incidents at a certain level of seriousness that are sentinel in scale (see definitions) are 
channeled in an expedited fashion to the executive level of an organization for determination of 
status and formal review.  If determined to meet the criteria for such an event, an institutional 
sentinel event review process is formally initiated.  Under JCAHO standards, when a sentinel 
event occurs, organizations must conduct a thorough and credible RCA that involves detailed 
inquiry into all root cause categories that may have potentially contributed to the incident.  Both 
the RCA and an action plan must be completed within a mandated time frame of 45 days.  
 
Some institutions approach the categorization of hazards or incidents based on the Veteran’s 
Affairs National Center for Patient Safety (VA NCPS) prioritizing scoring methodology known 
as the Safety Assessment Code (SAC). This scoring methodology uses numerical measures for 
severity and probability that then drives the level of analysis required.  Assessing severity 
includes criteria such as the extent of injury, length of stay, and level of care required for remedy.  
For incidents that result in adverse events, the assessment reflects the actual condition of the 
patient. For near-misses or hazards, the score represents the worst outcome that could have 
potentially occurred.  Assessment of the "worst case scenario" should trigger a more in-depth 
analysis. Assessing probability involves estimating the potential risk of a hazard or incident in 
terms of the frequency of its occurrence.  This may not be a precise assessment since it 
necessitates having knowledge of the organization's high-risk points.  In some cases, this 
information may already be available if the organization has been tracking certain incidents.  
Otherwise, those performing the assessment must call upon their own experiential knowledge, or 
they may solicit the informal expert opinions of staff with the best working knowledge on the 
subject matter. Each hazard or incident is assigned a score from 1- 3 based on the severity and 
probability of occurrence.  Scores of 3 are considered the highest risk and automatically require 
root cause analysis of the incident.  For more information on the Veteran’s Affairs National 
Center for Patient Safety visit www.patientsafety.gov  
 
Since the prevalence of near-misses is far greater than actual events, their inclusion in the 
investigative process provides a rich opportunity to examine systems weaknesses without first 
having to experience any adverse outcomes.  They also offer unique information on how 
recoveries from near-misses were made, which can be valuable when determining safety 
interventions.  By virtue of their sheer numbers, near-misses also lend themselves to statistical 
analysis. (50)(51)(52)  
  
Determining appropriate course of action 
Once the parameters for severity and probability are assessed, the organization must determine a 
course of action. The purpose of categorizing incidents and establishing their priority is based on 
the objective of improving care balanced with the need to prioritize the time and resources needed 
to respond to reported issues.  Potential responses may range from a formal review including a 
Root Cause Analysis (RCA), an Aggregated RCA Review (described below), department review, 
existing committee review or tracking and trending with continued monitoring.   
 
The Aggregated RCA Review concept also comes from the Veteran’s Affairs National Center for 
Patient Safety model.  Rather than using scarce resources to perform separate analyses for 
incidents that may be of lower severity or frequency, aggregation makes possible the examination 
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