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ABSTRACT

Introduction: Considering the accreditation of international standards of hospitals and the necessity to
improve the safety and quality of patients’ care, this study aimed at evaluating reliability among nurses
using predictive analysis of cognitive errors and human event analysis techniques.

Material and Methods: The analysis of nurses tasks was done by HTA method. Then, the types of errors
and their causes were identified by TRACER method. In the next step, the error probability of each task
was calculated by ATHEANA method. In order to calculate the probability of total event, the probability of
human error was imported to probabilistic risk assessment.

Results: Factors affecting performance of the nurses were included: the complexity of the work, high
workload, nurse’s experience, work environment design, fatigue, anxiety, shortage of the workforce,
insufficient time period for doing job, sleep disturbance, and poor lighting and noise pollution. According
to the instruction of ATHEANA method, the error probability for each base event was considered 0.001.
Given that there are 15 base events, the probability of human error in the heart attack event was
calculated 0.015.

Conclusion: The finding of this study was indicated the need for providing required nursing workforce,
reducing overtime, scientific planning for nurses’ work shifts and giving practical training and stress
management methods in the emergency conditions.
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1. INTRODUCTION

Currently, the portion of human error in the
occurrence of accidents is reported to be 70 to 90
percent and it's known as one of the main causes of
accidents. Medical errors are the third leading cause
of death in the United States. Errors in healthcare
systems accompanied with their related costs is a
global problem that has serious consequences for
the patient, but it is preventable and requires serious
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attention. According to international standards
of hospital accreditation and the need to improve
patient safety and quality of care, this study was
conducted to evaluate human errors among nurses
using a technique for the retrospective analysis
of cognitive errors (TRACEr) and human event
analysis techniques.

2. MATERIAL AND METHODS
The data of this study were collected by observing
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the work stations, individuals and interviewing
the head nurse and nurses. Participants included
all nurses of units under the study. Assessment of
nurses’ tasks was performed by HTA technique. In
order to perform the task analysis among nurses in
each ward, 4 main tasks (including: monitoring and
investing, editing reports, specific responsibilities
of unit and equipment responsibility) and 58 sub-
tasks were investigated. Then, the types of errors and
their causes were identified by TRACER method.
In this context, the errors which were identified
by the TRACER technique were evaluated in the
three wards, ie., emergency, delivery emergency
and cardiac intensive care. Further information
was collected by interviewing with nurses of each
shift and observing their activities in different
wards. Accordingly, the cardiac intensive care was
selected as the most critical unit to implement
the ATHEANA technique. In order to calculate
the probability of the main event, first, the error
probability of basic events was calculated according
to the ATHEANA technique instruction and then,
to calculate the probability of the total error,
the total probability of the baseline errors was
determined

3. RESULTS AND DISCUSSION

Task analysis was performed for each nurses task
in each ward. The TRACER method showed that
the complexity of the work, high workload, nurses’
experience, work environment layout, fatigue,
anxiety, shortage of the workforce, insufficient time
period for doing job, sleep disturbance, and poor
lighting and noise pollution were the most important
factors in making errors. The error probability value
for each baseline events was 0.001 according to the
ATHEANA method guidelines. Given that there
were 15 basic events, the value of the human error
probability in the heart attack event was finally
calculated as 0.015. The number of studies conducted
in the field of human error has been growing in the
last ten years, and human error research is a vital part
of the safety management system research. However, a
significant percentage of studies have been conducted
specifically on critical wards of hospitals using
different techniques. In the present study, insufficient
time available, personality traits of individuals and
some unsafe practices performed by nurses are
amongst the factors affecting human error. Therefore,
in order to reduce the likelihood of human error in
nurses, efforts should be made to reduce these factors.

Table 1. An example of the results of performing HTA technique in the Cardiac Intensive Care Unit

Monitor patient mobility

Controlling the patient's level of consciousness

Getting a patient's medical history

Monitoring and Investing

Data entry in the comprehensive hospital system

Record vital signs
Provide reports
Giving injectable drugs

Blood transfusions and its products

Giving oral medications

Provide a report to the treating physician
Immediate action against dysrhythmia

Editing reports

Adjust and apply DC shock in emergency cases

Giving oxygen
Heart monitoring
Gastric catheterization

Care before and after angiography
Do intubation in emergency cases
Electrocardiography
Maintenance of equipment
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Provide the patient's excretory needs

Working with an electrocardiographic device

Special responsibilities of unit

Trainings provided before, during and after hospitalization
Announce the code and start cardiopulmonary resuscitation
Check and maintain water balance and electrolytes in the body

Equipment responsibility
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Table 2. Outcome of ATHEANA Techniques in Patient Heart Attack Event - Cardiac Intensive Care Unit

High Workload
Low experience
Anxiety
Low education

Lack of attention to alarms

Hurry The device keys are not active

High Workload
Insufficient Focus

Patient heart attack

Fatigue Lack of detection of low arterial gas

Arrangement of markers
sleep disturbance
insufficient time period for doing job
Insufficient Focus
Stress with personality traits
Low work force
Failure to follow the principles of work

Examination of other factors influencing human
error in the present study shows that factors such
as: mental / distraction, misunderstanding, habit
penetration, learning errors, perceptual confusion,
saturation of memory ability, lack of knowledge,
insufficient learning and incorrect knowledge
increase the likelihood of error. Also, in the present
study, nurses play an important role in diagnosing,
interrupting and recovering errors, which is in line
with the study of Gaffney et al. Improvement of
hospital management systems, proper planning and
reporting system, regular and legible registration of
orders and special forms, attention to personal and
occupational factors such as: age, gender, marital
status and number of night work in adjustment
of shift working, reducing workload, providing
continuous nursing training, raising awareness,
information and the level of clinical skills of nurses,
increasing motivation and improving working
conditions, as well as the use of up-to-date and
advanced equipment and technologies play a very
important role in preventing errors.

Journal of Health and Safety at Work 2021; 11(2): 213-225

Lack of attention to the correct connection of
interface wires

Separation of the oximeter pulse from the

patient's hand

4. CONCLUSIONS

Considering the results of this study which
have led to the identification and determination
of various human errors, the probability of
their occurrence and also the role of different
conditions affecting the performance of nurses
in their tasks; it can be concluded that ergonomic
interventions, enough time to do work, lack of
intellectual activities and staff training may
reduce the risk of human error in the hospitals
under study. Furthermore, hospital management
can help to reduce errors with certain measures
such as: increasing workforce, reducing overtime,
and scientific planning of nurses’ work shifts
and providing practical training as well as stress
control methods in case of emergency. Finally,
improving working conditions can be led to
reduce errors and mistakes in nurses’ tasks.
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