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• Human error is a fact of life.

• It occurs in all aspects of life and in every occupation and in all 
types of organisations. 

• But how do these human errors occur? 

• Is it purposeful, or is it due to a criminal intention. 

• Though these aspects may be true in a miniscule of incidences 
but in the vast majority of cases, these are totally unintentional.

• The consequences of human error vary with the circumstances. 



• In some industries such as in nuclear power generation or in the aviation 
industry the consequences can be disastrous.

• The consequences in health care are also similar to these industries 
where a patient might have to pay the price of human error by his/her 
life. 

• A report from the USA in the year 1999 showed that in the USA 44000 to 
98000 people die due to medical error. 

• Subsequent reports indicated that the number of adverse events might 
have been grossly underestimated. 

• The provider will have feelings of guilt and may suffer from depression, 
anxiety, loss of reputation and also an apprehension of legal 
consequences. 



• The health care organisation also faces a similar situation 
with loss of business and may even face closure.

• Therefore, everyone wants to reduce or eliminate human 
error. 

• But the immediate reaction is naming, blaming and shaming 
the individual who was at the point of delivery of care.

• This never remedies the problem but only the problems are 
swept under the carpet and are bound to recur after 
sometime or in some other form.



What causes medical error?14

This is the key question

The answer to the question is not easy

• The answer may  be difficult to understand unless some basic concepts are 
understood

The answer to the question what causes medical error will depend upon:

• The technique used to determine causation

• The context in which causation operates, and

• The special disciplinary knowledge and perceptions of those involved in the 
inquiry



In addition to causation, there are other basic concepts that should be 
fully comprehended before trying to understand these basic concepts of 
causation

These concepts include: 

• Bias

• Standard of care

• Transparency

• Harmonisation, and

• Management of error



Causation

A cause needs to be identified in written reports of adverse events

This identification of the cause is necessary so that 

• Appropriate actions can be taken to prevent recurrence of the same type of event

• In research and in gathering meaningful epidemiological data

• For data acquisition useful in laying down treatment protocol, or

• For objective technical analysis

Quite often the cause identified is superficial, a rationalisation or socially 
acceptable excuse, something that is not evidence based, or it is not actionable 
for prevention 



• The descriptive categories of causation currently utilised

Root cause 

It is a term used for identifying the deeper cause which has given rise to a 
sequence of occurrence(s) that has ultimately given rise to the adverse event 

The term is so often used even in general conversation that it has lost its real 
meaning

General Causation

There may seem to be an obvious connection and the occurrence of an error and 
a likely cause

The assigned proximate cause to the event is due to closeness of location, time 
or physical relationship



• These hasty conclusion for the causation are often speculative and subject to bias 
and might be general in character

• Based on this, selecting an effective counter measure, the choice or a fitting match 
match may be equally a guess work, biased, may be too general in terms of cost or 
practicality

• Identification of a specific cause for an adverse event needs much more thorough 
procedure and method than a mere speculation

The Rule-Out Process

• By a process of exclusion the true cause may be isolated

• This is systematic elimination of possible causes until the most likely cause remains

• The exercise is almost similar to the process of arriving at the specific diagnosis of a 
disease from the list of differential diagnoses



• It is a simple process but the fallacy is that there is a likelihood of focussing 
on peripheral issues of causation

• It may not provide the real answer and result in only a first approximation

• The method needs good domain knowledge and therefore should be set 
aside for professional settings

Relative risk

• This is a widely used technique used in epidemiology for arriving at causation

• Relative risk compares an actual risk with the background risk

• It is the risk that includes the presence of factor like a specific agent, 
condition, or factor as compared as compared to the risk without these 
factors



• “The threshold for concluding that an agent was more likely than not the 
cause of an individual’s disease is a relative risk of 2.0”

• This implies a 50% likelihood of causation, which is sufficient under the US 
Federal law (in the rule of evidence in court of law)

The But-For Technique

• It is a questioning technique to search for causes

• The question asks whether event would have occurred in the absence of the 
cause

Fundamentally, Was the cause necessary for the result

But for the presence of the cause the event would not have occurred



• It is a logical inquiry for sequencing of pathways or circuits similar to 
troubleshooting an event tree

• There may be a panel of questioners

 Each of the questioners shall have different occupational skills

 The questioners may use five or more rounds of enquiry

 Each round successively penetrates, identify, and narrow down the subject of 
causation

Correlative Relationships

There may be statistical correlation between two or more variables

The independent variable is cause, and the dependent variable is the error



• Correlation coefficients may be used in factor analysis to determine proportions of 
variance , factor loading, or independent saturations for each factor

• The analysis may determine common variance, specific variance, and error variance

• It is primarily used:

 to test the ranks of number matrices if statistical correlation coefficients are available, and

 Express a relationship between the variables

• Causes may be clarified using such an analysis

The method may demonstrate causal relationships (covariation) or accentuated effects, 
but

• Content analysis or other information may be more productive if used on a tentative 
formulation basis

• It is difficult to discover causation by survey method



Substantial Factor Test

For an error, there could be multiple causation

• In this, each cause, condition, or factor is assessed regarding its proportional 
contribution to the undesired event

• It should be substantial contribution in bringing about the error, event, or 
particular result

• Substantial may be something not trivial, insignificant , infinitesimal, or 
purely theoretical

• This is a popular test

 It can be used to allocate fault or cause in a proportional manner



Concurring Cause

There may be more than one cause operating at the same time

It is a joint causation

• The causes may act together or causes combining to produce an unwanted 
particular event

• The causes are usually treated equally as long as each is a substantial cause 
and a reasonable producer of error

• It may be used if there is a necessity of eliminating or controlling all causes 
that could contribute to an undesired outcome



Remote Causation

There may be inadequate data or information to support a conclusion 
regarding the cause and effect

• The cause can be too remote to be credible

• Remoteness may be temporal, by distance, or by intervening filters or 
barriers

• In essence, remote causation is not proof of actual causation

• It may be considered abnormal causation, something outside the normal 
environment, and considered unforeseeable in some analysis



Proximate Cause

The term proximate cause has been used to signify 

• Some continuous sequence of events or causes somehow associated in time, 
space, unbroken by an independent or intervening cause and without which 
the undesired result would not have occurred

• There may be a number of proximate causes in the chain but only one is 
responsible or immediate cause

This immediate cause or last act, event, omission, or fault

• Because of its complexity, the use of this term is not favoured 



Meta-Analysis

The combining of experimental studies and quantitatively synthesizing the 
information is generally limited to the analysis of different research 
studies on the same topic

It has been used to combine non-experimental observations data

A meta-analysis permits the identification of small dependent variable 
effects and may help to explain possible sources of confounding, bias, and 
heterogeneity

It may have use during formulation of large-scale medical research 
protocols but is probably an inefficient approach to the identification of 
the causes of medical error as presently defined



Risk Factors

Risk factors are a form of predictive causation

• These are used fairly commonly

A physician may find that a patient has a long history of tobacco use, is over 
weight, has elevated blood pressure, has received a test result of high serum 
cholesterol level and so on

• This combination of risk factors suggests that the patient is a good candidate for 
cardio-vascular disease

Risk factors may be used in screening tests such as eligibility to donate blood for 
transfusion

The physician may warn a patient that cigarette smoking is a high risk factor for 
lung cancer 



Warning Causation

A warning printed on a drug label may cause a general practitioner to avoid 
prescribing 

• It is effective in causing a desired action or decision

In contrast, a warning may be deemed ineffective if the practitioner continue to 
prescribe the drug irrespective of the warning

• It is inadequate to cause the desired result

• It is also inadequate if the risks were disregarded because they were not 
emphasised enough for sales promotion

Warnings must be complete, descriptive, updated, able to overcome known 
practices and properly conveyed





Bias
There may be bias on the part of those who identify and categorise 

medical error
Bias is a prejudice, partiality, preconception, conjecture, or prejudgment 

that leads to misinterpretation, distorted judgment, miscalculation, and 
hasty conclusion

Bias may be categorised as:
1. Unknown to the actor or others
2. So minor that the actor or others believe it does not matter
3. Major that requires countermeasures, cautions, and disclosures, and
4. So severe that it results in adverse intentional acts of omission or 

commission



The error in medicine15

The medical decision may be considered fundamentally biased since the 
use of judgement heuristics and a combination of cognitive-related and 
system related factors16

• These factors limit physicians’ rationality

Heuristics are mental shortcuts that can facilitate problem solving  and 
probability judgments

• These strategies are generalisations, or rules of thumb, reduce cognitive load 
and can be effective  for making immediate judgements, 

• They often result in irrational or inaccurate conclusions



Error can be classified according to some basic features with regard to 
task, role and knowledge

• Task-based errors lie outside of awareness since they are the result of 
automatic mind mechanisms

• Errors based on role and knowledge , are generally due to a failure of 
conscious thoughts

The main causes of task-based errors are linked to attention misleading 
process

• They can be described as errors due to failure of the mind’s monitoring 
system



When a procedure becomes routine, the individual vigilance when 
performing a task tends to decrease 

If some factors intervene in changing some aspects of the situation, a low 
vigilance level can easily cause mistakes

Both internal and external factors may intervene in contributing to such 
mistakes

The most important internal factors are:

• Fatigue

• Stress

• Insomnia



Furthermore, a certain emotional arousal may significantly modulate vigilance 
and the ability to maintain a required attention level on a task

These emotional factors are:

• Frustration

• Fear

• Boredom, or anxiety

External factors that affect attention

• Task interruptions

• Work overload, or

• Bad interpersonal relationships

These external factors may attract attention away from the task



As a result, the ability to correctly perform the task is diminished even if 
the task was already successfully executed many times in other situations

From the foregoing, It is clear that low vigilance level easily produces 
behavioural and cognitive failures such as slips and lapses

Role-based and knowledge-based errors

These are  defects of reasoning induced by judgement heuristics, and 
social and motivational biases

The errors of this type may be influenced by physiological, psychological 
and contextual factors

Stress can influence performance



Yerkes-Dodson law

• The law states that better level of performance is achieved with moderate 
level of arousal

Arousal in this context means stress and motivation

• An extreme arousal such as boredom, panic etc. worsens cognitive 
performance

• Under stress our attention tend to focus on only on one source of 
information and it loses its effectiveness as it misses comprehensive analysis

Environmental factors

• These factors can facilitate role-based and knowledge-based error



• Examples of contextual factors in this are:

 Lack of guidelines and protocols

 Limited access to assessment tools, or

 Inadequate data accessibility

• These factors push a physician to rely on heuristic reasoning when approaching 
pressing decisions

• The study of cognitive mechanisms involved in medical decision making cannot be 
fully apprised without putting them in a specific context

 For example, noisy environment can have a great impact on cognitive functioning

 Similarly, the role of task interruptions has been highlighted

A study has demonstrated that interruptions to hospital personnel significantly 
increase the rate of medication administration errors



What is a system?17

The word system describes any collection of two or more interacting parts 
or “an interdependent group of items forming a unified whole”

A complex system is one in which there are so many interacting parts that 
is difficult, if not impossible, to predict the behaviour of the system based 
on its component parts

• The diversity of health care fits this definition of a complex system

All health-care professionals need to have an understanding of the nature 
of complexity in health care

• It is important for preventing adverse events



Health care is complex due to:

• The diversity of tasks involved in delivery of health care

• The dependency of health-care provider on one another

• The diversity of patients, clinicians and other staff

• The huge number of relationships between patients, carers, health-care 
providers, support staff, administrators, family and community members

• The vulnerability of patients

• Variations in the physical layout and clinical environments

• Variability or lack of regulations 



• Implementation of new technology

• The diversity of care pathways and organisations involved

• Increased specialization of healthcare professionals

 Specialization allows a wider range of patient treatment and services, but

 It also provides more opportunity for error to go wrong and errors to occur

Health services present as a system

• Building, people, processes, desks, equipment, telephones needs human 
intervention

• Unless the people understand the common purpose and aim, the system will not 
operate in a unified fashion

• People are the glue that binds



Health professionals face many challenges in their workplaces

They also know and understand the multiple components that are 
prone to dysfunction, but

They often have difficulty thinking in terms of systems

This is because they have not been trained to think in terms of systems in which 
they work

A systems approach requires us to look at health care as a whole 
system, with all its complexity and interdependence, shifting the focus 
from the individual to the organisation

It forces us to move away from a blame culture towards a systems 
approach 



Systems approach

A systems approach examines the organisational factors that underpin 
dysfunctional health care and accidents /errors

• These organisational factors may include factors like:

Poor processes, poor designs, poor teamwork, financial constraints and 
institutional factors

• But instead of this focus goes to people and they are blamed for an error

Systems approach helps to move away from blaming , towards 
understanding and improving the transparency of the process of care



Two schools of thought

1. The traditional approach when things go wrong

• This approach is to blame and shame the health care professionals directly 
involved in caring for the patient at the time of an adverse event or error

While the tendency to blame an individual is strong – and natural – it is 
unhelpful and counter productive

• Health care professionals do not deliberately harm a patient

Deliberate action is called violation

• A health care professional involved in an adverse event/error can 
inadvertently be destroyed and become the “second victim” 



• Health care professionals are hesitant to report incidents/errors if they will 
be blamed

• Operating in a culture of blame, a health care organisation will have great 
difficulty in learning from errors and thus decreasing the chances of future 
adverse incidents

• A systems approach emphasises the importance of understanding the 
underlying factors that caused an adverse event without diminishing the 
responsibilities or accountability of health professionals

Accountability

All health professionals have ethical and legal responsibilities for which 
they are accountable (contd.)



These responsibilities vary from country to country

• They aim to give confidence to the community that the health professionals 
can be trusted to have the knowledge, skills, and behaviours set by the 
relevant professional body

Accountability is a professional obligation and no one believes that health 
care providers should not be held accountable

There is also system accountability

• This includes mechanisms that are fair, transparent and predictable in a way 
that health care providers are aware of the types of matters for which they 
will be held personally responsible for, and 

will be supported to deliver safer health care services



2. The New approach

• Experts say that although it is hard to change aspects of complex systems, it 
is even harder to change the behaviour of human beings, in terms of error

• Therefore, the foremost response to health care errors should be making 
changes to the system using a systems approach

• A systems approach requires an understanding and action on the multiple 
factors involved in each of the areas that make up the health care systems

• The intention of a systems approach is to improve the design of the system 
so that errors are prevented from occurring and/or their consequences are 
minimized



• James Reason  outlined the elements of the system that should be 
considered as part of the “systems-thinking” approach :

Patient factors

Provider factors

Task factors

Technology and tool factors

Team factors

Environmental factors, and

Organizational factors



J. reason created the “Swiss chees model”

• The model explains how faults in different layers of a system lead to adverse 
events in medical errors

• This model shows how a fault in one layer of a system of care is usually not 
enough to cause an accident

• Adverse events usually occur  when a number of faults occur in a number of 
layers, 

e.g., fatigued workers + inadequate procedures +  faulty equipment, and 

They momentarily line up to permit the trajectory of an accident opportunity  
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