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Abstract

Background and aims: Every year, many patients in different wards of the hospital die
due to human errors. In the field of human errors related to clinical care, one of the most
important aims is to identify and prevent the occurrence of harmful effects caused by
such errors. Thus, in order to prevent human errors, one of the preventive approaches is
to recognize and analyze them. The purpose of this study is, to investigate all clinical care
processes in the coronary care unit, identify human errors and prioritize the tasks and
errors in this section.

Methods: This descriptive-analytical study was performed cross-sectional in three
stages. In the first stage, human errors were identified and evaluated using the SHERPA
approach, and the frequency of each human error in the CCU was determined. In the
second stage, the criteria and factors affecting the occurrence of human error in the CCU
were determined by Delphi method. Finally, in the third stage, with the Analytic hierarchy
process, the criteria and tasks that had the highest frequency of errors, were prioritized.
SPSS.24 and Expert choice.11 are the two softwares that were used to analyze the data in
this study.

Results: Among the 116 identified errors with SHERPA, the highest percentages of
identified errors among all the errors, were related to functional errors (68.17) and the
lowest percentages was related to selective errors (2.587), respectively. The results of
different Delphi rounds showed that the factor of skill, experience, equipment, work time
and workload are the most important factors that affect the occurrence of human errors
in CCU. By pair comparison of this factors, we found that the experience and skill of the
nurses, with a weight of 0.278 and 0.272, was the most important, and the equipment’s
factor with a weight of 0.087, was the least important among the five effective factors for the
incidence of human errors in CCU. The task of extracting airway discharge with a weight
of 0.125, was the most preferred among 16 tasks, in other words, the task of extracting the
airway discharge had the most risk for error amongst all the functional errors. The factor
of experience and skill, was the most important factor in the occurrence of functional
errors. In the error type of recovery, the task of identifying the drug information (time,
date, dose and dosage form, etc.) with a weight of 0.054, had the highest rank among this
type of errors. The factor of experience and loading with weights of 0.018 and 0.01, were
the most important among this type, respectively.

Conclusion: In the coronary care unit, the functional and revision errors in the vital
tasks such as cardiopulmonary resuscitation, dose adjustment, and the lack of proper
drug injection, were the most common errors among all. Therefore, design and the
implementation of control measures such as periodic trainings on how to do the job
properly, preparation of checklists with a focus on human behavior in different job
processes, is recommended to eliminate or reduce the amount of identified errors in the
hospital's CCU.
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EXTENDED ABSTRACT

INTRODUCTION

Based on studies in the field of industrial
accidents, the human factor has been reported as the
most important factor in the occurrence of accidents
(1). By definition, human error is any deviation of
human performance from the rules and duties, in a
way that impacts the efficiency of the system adversely.
According to reports, human errors have been
responsible for more than 90 percent of the accidents,
such as Fleigsburg in the British chemical industry and
Chernobyl in the Russian nuclear reactor (2). Medical
errors are divided into three categories, as follows:
the preventable (707.), probably preventable (6/) and
unpreventable (4/) medical errors based on their
frequency, respectively (3). According to the medical
statistics from the United States in 1999, 44,000 to
98,000 deaths, and more than one million injuries
were reported each year, due to such errors. One of
the preventive approaches in prevention of human
errors, is to analyze them. In the present study, the
Delphi method and the Analytical Hierarchy Process
(AHP) were used, to determine the affecting factors
on the occurrence of human errors and to prioritize
the tasks that were most at risk by the human error.
The invention of the AHP method, is one of the most
widely used multi-factor decision models. Delphi
method, as a scientific tool to collect the necessary
information to assess the safety risk is recommended
(4). According to research, 4/ of the hospitalized
patients, suffer from injuries. More than 707. of these
injuries are preventable (5). In the research of Jafarvand
et al, which was conducted with the aim of identifying
and evaluating human errors by SHERPA method, to
reduce human errors, the control strategies such as
using individual with sufficient skills and experiences
is recommended (5). Considering the high efficiency
of the SHERPA method in identifying human errors

in medical centers, the aim of this study is to identify
and evaluate human errors, also to prioritize tasks by
considering the affecting criteria of human error in
the Intensive Care Unit (ICU) by using Delphi method
and Analytical Hierarchy Process (AHP).

METHODOLOGY

This descriptive-analytical study was performed
as cross-sectional, to identify the human errors of
the Coronary Care Units (CCU) nurses. From the
population of 100 N coronary care unit nurses in five
hospitals that are located in Tehran, 10 people were
randomly selected (5 women and 5 men) to investigate
the human errors. The age range of the subjects was 40
to 45 years; they did not have any underlying disease.

In the first stage of SHERPA, the tasks were
divided into five categories (functional, retrieval,
checking, selection, and communication), and finally,
the identified errors due to tasks were coded based on
SHERPA. In the second stage, the affecting criteria on
the human errors in the CCU were extracted. In the
third stage, in order to weight and prioritize the studied
tasks, the Analytic Hierarchy Process (AHP) was used.
In the first level, decision making is targeted, and in
the second level, indicators (criteria) and in the third
level, options (tasks) are prioritized. The priority of
tasks was scored from 1 to 9, based on the Likert scale.
The Delphi was available for a group of experts, which
was done by distributing questionnaires among these
people (10). In the second stage, the affecting criteria
on the human errors in the CCU were extracted and is
exhibited in (Table 1). In this study, the Delphi group
consisted of 10 university professors, PhD students
in ergonomics and occupational health engineering.
Finally, the various rounds of Delphi were performed
as follows:
1. Requesting from the Delphi group in the first

Table 1. List of Affecting Criteria on Human Error in The CCU (Extracted from The Delphi Method and Research Background)

Communicational Retrieval Selective Checking Functional
Equipment Motivation Skill work condition Poor communication
L Education . oo
communication Experience Management security issues
Fatigue Equipment Education Amount of received salary  Lack of time to do work
Education Condition workload Education Organizational policy
Experience Equipment Accuracy Equipment Equipment
i The device is not
Skill Skill Awareness System error .
calibrated
Repetitive work Instruction information Work protocol work condition
Education work condition ~ Period Education
Transparency of
Fatigue P o Y Knowledge Skill
responsibility
Workload Skill Experience
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round to introduce and propose the criteria related
to the occurrence of various types of human errors
in the CCU.

2. Scoring the degree of relevance of the obtained
criteria from the first round and the research
background by using a questionnaire (scoring is
from 1 to 10, and the criterion that can get average
seven or more, was considered among the most
important criteria.).

3. To eliminate the criteria that did not get
the required score and then resubmit a new
questionnaire to re-score the remaining criteria.

4. Performing criteria screening operations and
calculating the incompatibility coefficient, to
ensure the coordination of opinions and ending the
Delphi rounds (otherwise, performing subsequent
rounds)

In the third stage, in order to weight and prioritize
the studied tasks, the Analytic Hierarchy Process

(AHP) was used. In the first level, making-decision

Identification, Evaluation and Prioritization of..

was targeted, and in the second level, indicators
(criteria) and in the third level, options (tasks) are
prioritized. The priority of tasks were scored from 1 to
9, based on the Likert scale.

RESULTS

The obtained results from the identification
and evaluation of the human errors with the help of
SHERPA, showed that there are 16 tasks for CCU
nurses from the time of the patient’s admission to the
end of the treatment, which were accounted for the
most number of errors. In total, 116 potential errors
were identified. The most and least percentages of
the detected errors from total errors, are related to
the functional errors (68.17) and selective errors
(2.587), respectively. Also, results showed that in the
functional errors of CCU, the task of extracting the
airways secretions with a weight of 0.125, was the
most preferred, and also showed that the experience
and skill criteria with a weight of 0.035, are the most

Table 2. Weight (Priority) of Tasks by Criteria Separation

E Work Weight -y ficat
rror ork- ndicator
Task Skill Experience  Equipment Period  relative . Weight
type load criteria
to target
Performing initial CPR .
0.022 0.031 0.046 0.007 0.018 0.124 Experience 0.046
procedures
Do pipine i
oplpigm 0027 0018 0025 0011 0016  0.098 skill 0.027
emergency condition
I diate actions fa
mmediate actions for 0.024 0.017 0.019 0.008 0017  0.085 Skill 0.024
dysrhythmia
= . .
g Recording data in the .
K=l . . 0.013 0.013 0.016 0.005 0.010 0.056 Experience 0.016
5 integrated hospital system
g .
= . . Skill and
= Exhale airways secretions 0.035 0.022 0.035 0.012 0.021 0.125 . 0.035
Experience
Performing intramuscular .
. . 0.023 0.013 0.016 0.005 0.013 0.070 Skill 0.023
and intravenous injections
connecting serum set 0.01 0.014 0.01 0.004 0.009 0.051 Workload 0.014
Injection pump installation 0.018 0.017 0.027 0.013 0.014 0.090 Experience 0.027
Recording drug information 0.009 0.010 0.018 0.004 0.009 0.053 Experience 0.018
%D Patient identification 0.008 0.008 0.009 0.003 0.006 0.034 Experience 0.009
1>
50 Heart monitoring 0.014 0.007 0.009 0.003 0.006 0.039 Skill 0.014
Patient identification 0.008 0.008 0.009 0.003 0.006 0.034 Experience 0.009
—_ Skill and
S Reading the dose of drug 0017 0.006 0.013 0.003 0007 0046 an 0.015
5 Experience
% Identification of drug .
&~ . . . Skill and
information (time, date, form 0.022 0.010 0.012 0.003 0.007 0.054 . 0.017
Experience
(of use, etc.
2
=l Selecting, adjusting and Skill and
3 . 0.007 0.006 0.007 0.002 0.004 0.027 . 0.007
< applying DC shock Experience
2]
T Training before, during and
£ raiing belore, curing an 0.009 0.005 0.007 0.002 0.004 0027 Skill 0.009
g after hospitalization
9
‘g
E To Know the start code of
g early stages from 0.005 0.004 0.006 0.002 0.004 0.021 Experience 0.006
S cardiovascular resuscitation
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important in performing this task correctly. The task
of knowing the code and starting the initial stages of
cardiovascular resuscitation with a weight of 0.021,
showed the lowest priority, so that in this task, the
experience criterion with a weight of 0.006, indicates
the most importance in the correct implement of this
task (Table 2).

DISCUSSION

To identify the most important criteria in the
occurrence of human errors, by using the Delphi
Group the data was analyzed, and it was determined
that the five criteria; experience, skill, workload, time
and equipment were the most important criteria in the
CCU. The results of the paired comparisons between
the criteria by using AHP, showed that the criteria of
experience and skill with a weight of 0.278 and 0.272,
respectively, were allocated the most important, this
result is in accordance with the studies of Stroud et
al. (6), Dovey et al. (7). The task of connecting the
serum set, allocated the lowest priority with a weight
of 0.051 among the functional errors of this section,
that work load criterion with a weight of 0.014 was the
most important parameter for the error occurrence
in performing this task. Garosi et al., by designing
a serum set connector tract, somewhat reduced the
workload of this task (8). In checking errors, the
experience criterion with a weight of 0.006, indicates
the most importance in the correct implementation of

the task from knowing the starting code of the early
stages of cardiovascular resuscitation.

CONCLUSION

Inthe coronarycareunit, thefunctionalandrevision
errors in the vital tasks, such as cardiopulmonary
resuscitation, dose adjustment, and proper drug
injection were the most common. Therefore, the
design and implementation of control measures such
as periodic training on how to do the job properly,
preparation of checklists with a focus on human
behavior in different job processes is recommended to
eliminate or reduce the amount of the identified errors
in the hospital's CCU. Considering the importance of
the human errors’ consequences, and according to
the type and percentage of the identified errors, with
regard to evaluation and prioritization of the human
errors in this study, can help to present and implement
control strategies and corrective actions to eliminate
or reduce the risk of human errors.
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