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The Theory of Active and Latent Failures was proposed by James Reason in his book, 

Human Error. [1] According to Reason, accidents within most complex systems, such as 

healthcare, are caused by a breakdown or absence of safety barriers across four levels within 

a sociotechnical system. These levels can best be described as Unsafe Acts, Preconditions 

for Unsafe Acts, Supervisory Factors, and Organizational Influences. [2] Reason used the 

term “active failures” to describe factors at the Unsafe Acts level, whereas the term “latent 

failures” was used to describe unsafe conditions located higher up in the system. [1]

Today, most people refer to Reason’s theory as the “Swiss Cheese Model” because of the 

way it is typically depicted (See Figure 1). For example, each level within the model is often 

shown as an individual layer or slice of cheese. [3] Absent or failed barriers at each level 

are represented as holes in the cheese (hence the cheese is “Swiss”). When holes across each 

level of the system line up, they provide a window of opportunity for an accident or patient 

harm event to occur.

The Swiss Cheese Model is commonly used to guide root cause analyses (RCAs) and 

safety efforts across a variety of industries, including healthcare. [4–12] Various safety and 

RCA frameworks that define the holes in the cheese and their relationships have also been 

developed, such as the Human Factors Analysis and Classification System (HFACS; see 

Table 1). [2, 4–8] The Swiss Cheese Model and its associated tools are intended to help 

safety professionals identify holes in each layer of cheese, or level of the system, that could 

(or did) lead to an adverse event, so they can be addressed and mitigated before causing 

harm in the future. [2]
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Although the Swiss Cheese model has become well-known in most safety circles, there 

are several aspects of its underlying theory that are often misunderstood. [13] Without a 

basic understanding of its theoretical assumptions, the Swiss Cheese Model can easily be 

viewed as a rudimentary diagram of a character and slices of cheese. Indeed, some critics 

have expressed a viewpoint that the Swiss Cheese Model is an oversimplification of how 

accidents occur and have attempted to modify the model to make it better equipped to 

deal with the complexity of human error in healthcare. [14, 15] Others have called for the 

extreme measure of discarding the model in its entirety. [16–19] Perhaps the rest of us, 

who have seen numerous illustrations and superficial references to the model in countless 

conference presentations, simply consider it passé.

Such reactions are legitimate, particularly when the actual theory underlying the model 

gets ignored or misinterpreted. Nevertheless, there is much to the Swiss Cheese Model’s 

underlying assumptions and theory that, when understood, make it a powerful approach 

to accident investigation and prevention. Therefore, the purpose of the present paper is to 

discuss several key aspects of the Theory of Active and Latent Failures upon which the 

Swiss Cheese Model is based. We will begin our conversation by discussing the “holes in 

the cheese” and reviewing what they represent. As we dive deeper into the model, we will 

further explore the theoretical nature of these “holes,” including their unique characteristics 

and dynamic interactions. Our hope is that this knowledge of the Swiss Cheese Model’s 

underlying theory will help overcome many of the criticisms that have been levied against 

it. A greater appreciation of the Theory of Active and Latent Failures will also help patient 

safety professionals fully leverage the Swiss Cheese Model and associated tools to support 

their RCA and other patient safety activities.

THE THEORY BEHIND THE CHEESE

Let’s start by reminding ourselves why Reason’s theory is represented using Swiss cheese. 

As stated previously, the holes in the cheese depict the failure or absence of safety barriers 

within a system. Some examples could be a nurse mis-programming an infusion pump or 

an anesthesia resident not providing an adequate briefing when handing off a patient to 

the ICU. Such occurrences represent failures that threaten the overall safety integrity of the 

system. If such failures never occurred within a system (i.e., if the system were perfectly 

safe), then there wouldn’t be any holes in the cheese. The cheese wouldn’t be Swiss. Rather, 

the system would be represented by solid slices of cheese, such as cheddar or provolone.

Second, not every hole that exists in a system will lead to an accident. Sometimes holes may 

be inconsequential. Other times, holes in the cheese may be detected and corrected before 

something bad happens. [20–25] The nurse who inadvertently mis-programs an infusion 

pump, for example, may notice that the value on the pump’s display is not right. As a result, 

the nurse corrects the error and enters the correct value for the patient. This process of 

detecting and correcting errors occurs all the time, both at work and in our daily lives. [20] 

None of us would be alive today if every error we made proved fatal!

This point leads to another aspect of the theory underlying the Swiss Cheese Model. 

Namely, that the holes in the cheese are dynamic, not static. [1–2] They open and close 
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throughout the day, allowing the system to function appropriately without catastrophe. This 

is what Human Factors Engineers call “resilience.” [26] A resilient system is one that is 

capable of adapting and adjusting to changes or disturbances in the system in order to keep 

functioning safely. [26]

Moreover, according to the Theory of Active and Latent Failures, holes in the cheese open 

and close at different rates. In addition, the rate in which holes pop up or disappear is 

determined by the type of failure the hole represents. Holes that occur at the Unsafe Acts 

level, and even some at the Preconditions level, represent active failures. [1–2] They are 

called “active” for several reasons. First, they occur most often during the process of actively 
performing work, such as treating patients, performing surgery, dispensing medication, and 

so on. Such failures also occur in close proximity, in terms of time and location, to the 

patient harm event. They are seen as being actively involved or directly linked to the bad 

outcome. Another reason why they are called active failures is because they actively change 

during the process of performing work or providing care. They open and close constantly 

throughout the day as people make errors, catch their errors, and correct them.

In contrast to active failures, latent failures have different characteristics. [1–2] Latent 

failures occur higher up in the system, above the Unsafe Acts level. These include the 

Organizational, Supervisory and Preconditions levels. These failures are referred to as 

“latent” because when they occur or open, they often go undetected. They can lie “dormant” 

or “latent” in the system for a long period of time before they are recognized. Furthermore, 

unlike active failures, latent failures do not close or disappear quickly. [1, 20] They may 

not even be detected until an adverse event occurs. For example, a hospital may not realize 

that the pressures it imposes on surgical personnel to increase throughput of surgical patients 

results in staff cutting corners when cleaning and prepping operating rooms. Only after there 

is a spike in the number of patients with surgical site infections does this problem become 

known.

It is also important to realize that most patient harm events are often associated with 

multiple active and latent failures. [1–2] Unlike the typical Swiss Cheese diagram (Figure 

1), which shows an arrow flying through one hole at each level of the system, there can 

be a variety of failures at each level which interact to produce an adverse event. In other 

words, there can be several failures at the Organizational, Supervisory, Preconditions and 

Unsafe Acts level that all lead to patient harm. Although not explicitly stated in the Theory 

of Active and Latent Failures, research indicates that the number of holes in the cheese 

associated with accidents are more frequent at the Unsafe Acts and Preconditions levels, but 

become fewer as one progresses upward through the Supervisory and Organizational levels. 

[2,4–8]

Given the frequency and dynamic nature of activities associated with providing patient care, 

there are more opportunities for holes to open up at the Unsafe and Preconditions levels 

on a daily basis. Consequently, there are often more holes identified at these levels during 

an RCA investigation. Furthermore, if an organization were to have numerous failures at 

the Supervisory and Organizational levels, it would not be a viable competitor within its 

industry. It would have too many accidents to survive. A clear example from aviation is the 
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former airline, ValuJet, that had a series of fatal accidents in a short period of time; all due to 

organizational (i.e., latent) failures. [27]

How the holes in the cheese interact across levels is also important to understand. Given 

that we tend to find fewer holes as we move up the system, a one-to-one mapping of these 

failures across levels is not expected. In layman’s terms, this means that a single hole, for 

example, at the Supervisory level, can actually result in multiple failures at the Preconditions 

level, or a single hole at the Preconditions level may result in several holes at the Unsafe 

Acts level. [2, 28] This phenomenon is often referred to as a “one-to-many” mapping of 

causal factors. However, the converse can also be true. For example, multiple causal factors 

at the Preconditions level might interact to produce a single hole at the Unsafe Acts level. 

This is referred to as a “many-to-one” mapping of causal factors.

This divergence and convergence of factors across levels is one reason, in addition to others, 

[29, 30] that the traditional RCA method of asking “5 Whys” isn’t a very effective approach. 

Given that failures across levels can interact in many different ways, there can be multiple 

causal factor pathways associated with any given event. Thus, unlike the factors that can 

often cause problems with physical systems (e.g., mechanical failures), causal pathways that 

lead to human errors and patient harm cannot be reliably identified by simply asking a set 

number of “why” questions in linear fashion.

Just because there can be several causal pathways for a single event, however, doesn’t mean 

that every pathway will ultimately lead to organizational roots. There may be some pathways 

that terminate at the Precondition or Supervisory levels. Nonetheless, the assumption 

underlying the Theory of Active and Latent Failures is that all pathways can be linked 

to latent failures. Therefore, the job of RCA investigators is to always explore the potential 

contributions of factors across all levels of the system. Whether or not latent failures exist 

becomes an empirical, not theoretical, question after an accident occurs.

IMPLICATIONS

There are several reasons why it is important to identify holes at each level of a system, or at 

least look for them during every safety investigation. The more holes we identify, the more 

opportunities we have to improve upon system safety. Another important reason is that the 

type of hole we identify, be it active or latent, will have a significantly different effect on 

system safety if we are able to fill it in.

To illustrate this point, let’s consider the classic childhood story about a Dutch boy and 

leaking dam, written by Dodge in 1865. [31] The story is about a young boy, named Hans 

Brinker, who observes a leak in a dam near his village as he is walking home from school. 

As he approaches the village, he notices that everyone in the village is panicking. They are 

terrified the water leaking through the dam is going to flood the entire village. As a result 

of their fear, they are immobilized and unable to take action. Nevertheless, the young Dutch 

boy stays calm. He walks over to the dam and plugs the hole with his finger. The tiny village 

is saved! They all celebrate and dub Hans a hero.
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While the moral of this story is to stay calm in a time of crisis, there is another moral that we 

want to emphasize here. From our perspective, the hole in the dam is analogous to an active 

failure, such as a surgeon leaving a surgical instrument inside a patient. The Dutch boy’s 

act of putting his finger in the hole to stop the leak is analogous to a local fix or corrective 

action for preventing the surgical instrument from being retained inside another patient. For 

instance, the corrective action might be to add the retained instrument to the list of materials 

that are to be counted prior to closing the surgical incision. Such a fix to the problem is 

very precise. It focuses on a specific active failure – a retained surgical instrument used in a 

specific surgical procedure. It can also be implemented relatively quickly. In other words, it 

is an immediate, localized intervention to address a known hazard, just like Hans plugging 

the hole in the dam with his finger.

While such corrective actions are needed, and should be implemented, they often do not 

address the underlying causes of the problem (i.e., the reasons for the leak in the dam). It 

is just a matter of time before the next hole opens up. But what happens when little Hans 

ultimately runs out of fingers and toes to plug up the new holes that will eventually occur? 

Clearly, there is a need for the development other solutions that are implemented upstream 

from the village and dam. Perhaps the water upstream can be rerouted, or other dams put in 

place. Whatever intervention we come up with, it needs to reduce the pressure on the dam so 

that other holes don’t emerge.

Let’s return to our example of the retained surgical instrument. At this point in our 

discussion, we don’t really know why the instrument was left in the patient. Perhaps the 

scrub nurse, surgical technician, or circulating nurse all knew the instrument had been left 

in the patient. However, they were afraid to speak up because they were worried about how 

the surgeon would react if they said something. Maybe they were all in a hurry because they 

felt pressure to turn over the operating room and get it ready for the next surgical patient in 

the queue. Perhaps there was a shift turnover in the middle of the surgical procedure and the 

oncoming surgical staff were unaware that the instrument had been used earlier in the case. 

There could have been new surgical staff present who were undergoing on-the-job training, 

which resulted in confusion about who had performed the count.

The point here is that unless we address the underlying latent failures that occurred during 

the case, our solution to add the retained instrument to the counting protocol will not prevent 

other “yet-to-be-retained” objects from being retained in the future. Moreover, as other 

objects do get retained over time, our solution of adding them to the list of items to be 

counted becomes highly impractical. Even worse, given that the solution of expanding our 

count list does not actually mitigate the underlying latent failures, other seemingly different 

active failures are bound to emerge. These may include such active failures as wrong site 

surgeries, delayed antibiotic administration, or inappropriate blood transfusion. As result, we 

will need to develop interventions to address each of these active failures as well. Like the 

little Dutch boy, we will ultimately run out of fingers and toes trying to plug up every hole!

This is not to say that directly plugging up an active failure is unimportant. On the contrary, 

when an active failure is identified, action should be taken to directly address the hazard. 

However, sometimes such fixes are seen as “system fixes” particularly when they can be 
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easily applied and spread. Returning again to our retained instrument example, the hospital’s 

leadership could decide to require every surgical team to count the instrument (and all 

others similar to it), regardless of the specific surgical procedure or type of patient. Such 

a process is considered a system fix because it was “spread throughout the system.” In 

essence, however, what we’ve actually done is require the entire village to stand watch at the 

dam to ensure that all future leaks are caught and plugged before the village floods. We have 

not fixed the system.

To truly improve system safety, interventions need to also address latent failures. These 

types of interventions will serve to reduce a variety of harmful events throughout the system 

(i.e., across units, divisions, departments and the organization). System improvements that 

address latent failures such as conflicting policies and procedures, poorly-maintained and 

out-of-date technology, counterproductive incentive systems, lack of leadership engagement, 

workload and competing priorities, laxed oversight and accountability, poor teamwork and 

communication, and excessive interruptions are ultimately needed to reduce future leaks 

and subsequent demand for more “fingers and toes.” Indeed, such system fixes release the 

villagers from their makeshift role as civil engineers plugging holes in the dam, freeing them 

to passionately pursue their lives’ true calling to the best of their ability.

CONCLUSION

Numerous articles have been published on the Swiss Cheese Model. However, there are 

several aspects of its underlying theory that are often misunderstood. [13] Without a 

basic understanding of its theoretical assumptions, the Swiss Cheese Model can easily be 

criticized for being an oversimplification of how accidents actually occur. [16, 17]. Indeed, 

many of the criticisms and proposed modifications to the model reflect a lack of appreciation 

for the theory upon which the model is based. Nonetheless, the goal of this paper was not 

to go point-counterpoint with these critics in an attempt to win a debate. Rather, the purpose 

of the present paper was to simply discuss specific aspects of the Swiss Cheese Model 

and its underlying Theory of Active and Latent Failures. This theory explains, in system 

terms, why accidents happen and how they may be prevented from happening again. When 

understood, the Swiss Cheese Model has proven to be an effective foundation for building 

robust methods to identify and analyze active and latent failures associated with accidents 

across a variety of complex industries. [2–8] A firm grasp of the Swiss Cheese Model and its 

underlying theory will prove invaluable when using the model to support RCA investigations 

and other patient safety efforts.
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Figure 1. 
Swiss Cheese Model
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Table 1.

The Human Factors Analysis and Classification System for Healthcare

Organizational Influences

Organizational Culture: Shared values, beliefs, and priorities regarding safety that govern organizational decision-making, as well as the 
willingness of an organization to openly communicate and learn from adverse events.

Operational Process: How an organization plans to accomplish its mission, as reflected by its strategic planning, policies/procedures, and 
corporate oversight.

Resource Management: Support provided by senior leadership to accomplish the objectives of the organization, including the allocation of 
human, equipment/facility, and monetary resources.

Supervisory Factors

Inadequate Supervision: Oversight and management of personnel and resources, including training, professional guidance, and engagement.

Planned Inappropriate Operations: Management and assignment of work, including aspects of risk management, staff assignment, work 
tempo, scheduling, etc.

Failed to Correct Known Problem: Instances in which deficiencies among individuals or teams, problems with equipment, or hazards in the 
environment, are known to the supervisor yet are allowed to continue unabated.

Supervisory Violations: The willful disregard for existing rules, regulations, instructions, or standard operating procedures by managers or 
supervisors during the course of their duties.

Preconditions for Unsafe Acts

Environmental Factors

 Tools and Technology: This category encompasses a variety of issues, including the design of equipment and controls, display/interface 
characteristics, checklist layouts, task factors, and automation.

 Physical Environment: This category includes the setting in which individuals perform their work and consists of such things as lighting, 
layout, noise, clutter, and workplace design.

 Task: Refers to the nature of the activities performed by individuals and teams, such as the complexity, criticality, and consistency of 
assigned work.

Individual Factors

 Mental State: Cognitive/emotional conditions that negatively affect performance such as mental workload, confusion, distraction, memory 
lapses, pernicious attitudes, misplaced motivation, stress and frustration.

 Physiological State: Medical and/or physiological conditions that preclude safe performance, such as circadian dysrhythmia, physical 
fatigue, illness, intoxication, dehydration, etc.

 Fitness for Duty: Off-duty activities that negatively impact performance on the job such as the failure to adhere to sleep/rest requirements, 
alcohol restrictions, and other off-duty mandates.

Team Factors

 Communication: The sharing of information among team members including providing/requesting information and the the use of two-way 
(positive confirmation) communication.

 Coordination: This category refers to the interrelationship among team members including such things as planning, monitoring and 
providing back-up where necessary.

 Leadership: The team leader’s performance of his or her responsibilities such as the failure to adopt a leadership role or model/reinforce 
principles of teamwork.

Unsafe Acts

Errors

 Decision Errors: Goal-directed behavior that proceed as intended, yet the plan proves inadequate or inappropriate for the situation. These 
errors typically result from a lack of information, knowledge or experience.

 Skill-based Errors: These “doing” errors occur frequently during highly practiced activities and appear as attention failures, memory 
failures, or errors associated with the technique with which one performs a task.

 Perceptual Errors: Errors that occur during tasks that rely heavily on sensory information which is obscured, ambiguous or degraded due to 
impoverished environmental conditions or diminished sensory system.

Violations

 Routine Violations: Often referred to as “bending the rules,” this type of violation tends to be habitual by nature, engaged in by others, and 
tolerated by supervisor and management.
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 Exceptional Violations: Isolated departures from authority, neither typical of the individual nor condoned by management
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