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Abstract Original Article

BACKGROUND: Nursing errors are common in critical care units while most of them are preventable. Critical care
nurses are uniquely positioned to prevent the recurrence of nursing errors. The purpose of this study was to
explore the strategies considered or used by nurses in order to prevent the recurrence of nursing errors in chronic
critical care units.

METHODS: A qualitative design using content analysis method was employed in the present study. In-depth
interviews were conducted with a sample of 17 participants, recruited through purposive sampling. This study was
conducted in 2011-2012 in Iran.

RESULTS: Results indicated that the strategies used by critical care nurses to prevent recurrence of nursing errors
include personal strategies (paying more attention, updating information, reminding and hinting, experience
sharing, prevention), and expectations from the organization (increasing intrinsic motivation and decreasing work
pressure).

CONCLUSION: Nursing administrators must be aware of the individual strategies used by the nurses to develop and
promote their implementation and underlying these strategies. Identifying and understanding the strategies used
by nurses can help them in their support provision. Explored strategies can be used to develop interventions for
prevention of nursing errors. Further exploration of the question of how the nursing context will influence strategy
selection and why is necessary. Regarding the strategies used by nurses, nurse managers must utilize them in
planning in order to develop an error free care.
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Introduction
Errors in health care are of great importance, since
they may have noncompensable consequences.!
As a matter of fact, nurses and all health care
providers inadvertently commit errors in their
practice.2 In addition, nursing errors will increase
the time interval of staying at the hospital which
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can be stressful for both patients and nurses.
Currently, clinical errors are addressed as a
significant social issue and concerns about them
are growing.4

Nursing errors can occur at any point of the
nursing process, in the form of an action or
actions which have a negative impact on patient
safety or quality of care.5 Nursing errors in critical
care units mostly occur due to further need of
patients for nursing cares.¢ Patients in critical care
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suffer from a life-threatening condition that
requires constant monitoring and comprehensive
care. Some of these patients improve from an
acute status into chronicity while in the critical
care units. Chronic critical illnesses account for
approximately 6% to 10% of all patients treated in
the critical care units, annually; however, recent
studies show that this percentage is increasing.
They often experience recurrent episodes of
instability, a need for prolonged medical and
nursing care, multiple-organ dysfunction or
failure, ongoing mneed for life-sustaining
interventions, and uncertain trajectory for
recovery. Outcomes for patients with chronic
critical illness are associated with a high risk of
disability, distress, and death. Therefore, they
need more precise care and are more disposed to
nursing errors.*” However, it has been stated that
the majority of errors are never reported, and
about half of them are considered as
preventable82 Consequently, considering the
inevitability and preventability of nursing errors
particularly in critical care wunits, the main
question is: “What are the strategies considered or
used by nurses in preventing the recurrence of
nursing errors in chronic critical care?’.
Henneman et al. reported that nurses use
different strategies to identify, prevent, and
correct medical errors in critical care units and
they play a pivotal role in the recovery from
medical errors and ensuring the patients' safety.10
In another study, nurses used surveillance,
anticipation, double checking, awareness of the
big picture and experiential knowledge to
identify medical errors in an academic emergency
setting.1! Frith et al. mentioned nurse staffing as
an important strategy to prevent medication
errors in community hospitals.’2 In previous
studies, there is little information about the
personal strategies that critical care nurses use to
prevent the recurrence of nursing error in critical
care units. Moreover, their identification, which
has been neglected until now, is important for
prevention of nursing errors in critical care.
Therefore, we planned and conducted this study

to explore strategies used by nurses to prevent
nursing error recurrence in critical care units.

Materials and Methods

With regard to the aim of this research, a
qualitative research design with a content
analysis approach is wused which offers
instruments for examining experiences and
results in the acquisition of valuable and in-depth
data from participants.’314¢ The present study was
conducted in 2011-2012.

Purposive sampling, by considering the
maximum variation, was used to recruit nurses
who were working in chronic critical care and
had at least one year of work experience in critical
care units of hospitals which are affiliated to
Tehran and Kurdistan Universities of Medical
Sciences, Iran. Participants were recruited from
three urban hospitals in two provinces of Iran.
Attempts were made to seek participants with a
variety of ages, of both genders, and work
experience in critical care. The participants
consisted of 17 critical care nurses (Table 1).

First, written informed consents were obtained
from all participants. Data was collected through
deep semi-structured interviews. The interviews
with 17 critical care nurses were conducted in
Persian and continued until completion of data
collection and theoretical saturation. The principal
researcher managed the member checking.
Interviews were conducted for 6 months. Each
interview was held within 30 to 60 minutes,
recorded on the tape, and its content was
immediately transcribed on paper and then
analyzed. The interview took place at the first
meeting, and the second was done in order to
resolve an ambiguity in the first interview and for
member check. Interviews, depending on the
preference of the participants, took place either in
the hospital or nursing department. We used main
and probing questions to acquire an in-depth
understanding of the experiences of the
participants. For example: Please tell me about
your experience of nursing errors?; What do you
do to avoid them happening again?; What should
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Table 1. Demographic characteristics of the participants

. Gender Work experience| Work experience in
gl male/female B (frea) ear critical care (year Canisl
1 F 30 5 3.0 Tehran
2 M 43 11 7.0 Tehran
3 F 45 15 3.0 Tehran
4 F 34 7 6.0 Tehran
5 M 35 8 5.5 Tehran
6 M 32 8 7.0 Tehran
7 M 28 2 1.0 Tehran
8 M 29 10 6.0 Kurdistan
9 M 25 2 2.0 Kurdistan
10 F 29 7 7.0 Kurdistan
11 M 42 16 16.0 Kurdistan
12 F 46 23 12.0 Tehran
13 F 43 16 5.0 Kurdistan
14 M 32 12 9.0 Tehran
15 F 38 14 12.0 Kurdistan
16 F 35 13 10.0 Kurdistan
17 F 44 18 15.0 Tehran

Table 2. An example of category development

Meaning units

"They must motivate their staff so that they cacufoon
their work, and not to burst somebody's bubble."

"Value and cost are important for critical caresas, they

should be distinguished from the nurses who work in
general wards!".

"... | think organizations should reduce the worksatnft of

nurses as much as possible..."
"... Organizations should supply enough staff to oedu
work pressure, especially during the night shifts..."

Primary code Subcategory Cx:'rc])

Motivating
Intrinsic
Distinguishing ~ MOIVaION £y hectation
from
g organization
Pressure reductiol Decreasing
Reducing pressurework pressure

of night shifts

we do to prevent the recurrence of nursing errors?.
Hence, the participants were asked to present
other points which came to their minds and had
not been addressed during the interview.
Qualitative content analysis was used to
analyze the data; the qualitative content analysis
is beyond mere word counting and is one of the
common research methods for analyzing textual
data.’’ Following data transcription, inductive
content analysis, defined by Elo and Kyngas, was
used.’s This process includes three stages of open
coding, creating categories, and abstracting. In
open coding, notes and headings are written
down while reading the text; consequently, they
are read completely and the required number of
headings is transcribed in the margin of text, and
categories are created freely in this stage. After

open coding, the list of categories fitting to higher
level headings is classified. Abstraction means
formulating a general explanation of the research
subject through creating categories. Each
category is named according to its lexical content.
Subcategories are classified in a similar manner
and they form categories which are similarly
classified as the main categories. The abstraction
process was pursued to the extent that was
logical and possible.’> An example of category
development is presented in table 2.

This study was approved by the research
committee of the Tehran University of Medical
Sciences and the administration of each hospital.
Consent forms were obtained from all voluntary
participants, especially for recording their voice.
The participants were assured that they could
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leave the study at any time and their names and
other significant details that might reveal their
identity would not be published in the study
report. All names were converted into codes
during the transcription of the interviews, data
locked in separate locations, and the coded
information was used for data analysis and
discussion.

Strategies were used in this study to
demonstrate scientific trustworthiness, based on
the criteria set in qualitative nursing
references.’314 In order to increase the reliability
of the data in the present study, these points were
taken into account: allocation of an appropriate
place and adequate time for collecting the data;
suitable relationship with the participants; using
the complementary views of the colleagues;
going over the handwritten materials for the
participants and examining the data by all
researchers for increasing the acceptability of
encoded data. The research was conducted by a
PhD candidate of nursing with clinical experience
in critical care nursing, and was supervised by an
associate professor. In order to verify the findings
of the data, the supervisor rechecked all the
stages of transcribing the interviews, coding, and
development of categories. Whenever different
codes emerged, the raw data were examined in
the presence of the research team until they reach
an agreed code.

Results

The final analysis revealed the strategies that
prevent nursing errors for participants. The
strategies which were identified from the
interviews and confirmed with participants are
helpful in avoiding nursing error recurrence.
Strategies used by nurses are classified as
personal (paying more attention, updating
information, reminding and hinting, experience
sharing, and prevention) and expectations from
the organization (increasing intrinsic motivation
and decreasing work pressure).

Expectation from the organization

The main part of the views of the nurses about

prevention of error was that they expect the
organization to make some changes. They
expected the organization to increase their intrinsic
motivation and decrease their work pressure.

Intrinsic motivation

Increasing intrinsic motivation was one of the
major expectations of the participants in order to
deliver an error free care. Participant 6 stated:
"They must motivate their staff so that they can
focus on their work, and not to burst somebody's
bubble". Participant 7 stated: "Also, financial
incentives are very important...value and cost are
important for critical care nurses, they should be
distinguished from the nurses who work in
general wards!".

Decreasing work pressure

Another important expectation of nurses was the
reduction of work pressure via the organization.
Participants 6 mentioned that: "We have an
important role in preserving patients' life, so I
think organizations should reduce the working
shift of nurses as much as possible; if this was
done, nurses would pay attention to their patients
and not to their hard shifts!".

Personal strategies

One of the important aspects of strategies used to
prevent nursing errors is personal strategies and
includes paying more attention, updating
information, reminding and hinting, and
experience sharing.

Paying more attention

Paying more attention to care was one of the main
strategies used by nurses in prevention of
recurrence of the same or similar errors by nurses.
For example, one of these strategies was about
drugs. In this respect participant 1 stated: “First, I
see that the new vial of ranitidine made by the
new medicine factory was the same as the other
drugs, so we labeled it with a red marker to
prevent medication error by nurses in the next
shifts". Another aspect of paying more attention by
nurses was considering different criteria for
decision making. Participant 2 stated: "... there are
many criteria for judgment, but no one criteria is
sufficient. We should spot clinical and other
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criteria before procedures; then, decide on the care
delivery method for prevention of errors". Another
technique to pay attention was thinking of
procedures before performing them. In this
respect, participant 4 said: "...when I do
something like that in patients, I think of the
process and the steps, until the error does not
occur".

To update information

Another aspect of the participants view about
prevention of error recurrence was updating
information. Updating was possible by studying,
searching in databases, taking retraining courses,
or questioning of colleagues. Participant 17
declared: "Because I've just come from another
ward, I study and will increase my information
about new procedures and care. Now I've
changed and I'm better". Participant 7 stated:
"Studying is important. I think the best way to
prevent medication and nursing errors is
studying!". Moreover, participant 14 said: "...we
should improve our information... must increase
our understanding about patients and their
disease".

Reminding and hinting

Reminding was one of personal strategies used
by participants for prevention of nursing errors.
Nurses prevent nursing errors by reminding their
colleagues and physicians of the patient's
situation. Participant 1 "For example, I tell the
doctor that the patient has diabetes and has taken
dexamethasone for two weeks. So, his/her blood
sugar would not be controlled." Hinting was
another strategy used by nurses. Participant 7
stated: "The first time, one of the nurses hinted
that TNG should be based on monitoring the
patients rate, so I hinted this point to other nurses
because it stuck in my mind."

Experiences Sharing

Most participants pointed out the issue of
personal strategies by gaining experience and
sharing them with others. Participant 16 said:
"Well, T remember my error, I gained an
experience... however, it resulted in me not
repeating this mistake again". Participant 1 also
stated in this respect that: "For example, about

that patient, that I told you about, I was very sad
and I told my friends about it so that they apply
further precision in the same patients...". The
experience sharing was utilized to prevent the
recurrence of the same errors by participants and
their colleagues. Participant 5 stated: "... I try to
tell the story in any way to my colleagues until
they know and will not do it in the same way...".

Prevention

Participants in this study emphasized the
importance of prevention of error recurrence and
they thought it necessary. In this respect,
participant 4 stated: “...The best option for an
error not to occur is prevention...because it has
more consequences! ..So, prevention is better
than to cover the errors; it is easier, less costly,
and with less psychological pressure...".
Participant 8 also stated: "...We have patients in
critical situation; so, you must think of this
situation and prevent the possible errors of this
situation...".

Discussion

In the view of the participants, organizational
and personal strategies could prevent recurrence
of errors. Expectations of nurses from the
organization consist of increasing intrinsic
motivation and reducing work pressure, and
personal strategies include paying more
attention, updating information, reminding and
hinting, sharing experiences, and prevention.

The occurrence of medical errors is inevitable;
therefore, health care providers need to focus on
optimizing the system to reduce errors.’® The
participants mentioned that important solutions
to prevent errors through their organization was
to increase intrinsic motivation and decrease
work pressure. Organizational factors are
considered as key factors in error occurrence and
reporting errors.’” There are two approaches to
the problem of human errors including personal
approach and system approach. Personal
approach concentrates on the errors of
individuals, blaming them for indiscretion,
inattention, or moral weakness. System approach
focuses on circumstances where the person works
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and tries to build a line of defense against errors
and reduce their complication.’® Therefore, nurse
managers should adopt a systematic approach to
identifying the work conditions of critical care
nurses, and take action to prevent or mitigate the
effects of errors.

Note that the errors seem to be caused by
inappropriate mental processes such as
inattention, poor motivation, omission,
negligence, and thoughtlessness.’® Therefore,
nurse managers should try to motivate critical
care nurses in their work and care delivery. Based
on previous studies, increase in motivation can
increase the incentive to keep working and pay
attention to patients' safety. Kudo et al. showed
that nurses” motivation for preventing errors had
a relationship with certain factors of safety
climate such as reporting, nursing conditions,
and communicating with physicians.’® Nursing
managers should take steps to avoid errors while
identifying motivating factors for the prevention
of errors by nurses.

Another organizational factor in prevention of
errors from the prospect of the participants was
decreasing work pressure. According to the
nurses' perception, work load was one of the
factors underlying nursing errors, thus reducing
their work load was introduced as a strategy to
prevent their errors. The current shortage of
nurses has led to a considerable work burden
being placed on the nurses, and the possibility of
error is higher and patients are more vulnerable
in the critical care units.202! Consequently, fatigue
and work pressure can lead to increment in error
of nurses in critical care units.22 Therefore,
reducing nurses' work pressure can lead to an
improvement in patient safety.! In the study of
Toruner and Uysal, 19.3% and 16.8% of nurses,
respectively, mentioned that low nurse-to-patient
ratios and reducing work hours are effective in
the prevention of medication errors in pediatric
wards.? Therefore, nursing managers should
provide adequate human resources, comply with
the standards of nurse to patient or nurse to bed,
and must reduce workload of nurses in critical

care units.

The main point in personal strategies was
their view about the importance of prevention.
They tried to achieve this goal by increasing their
accuracy in performing the procedures, updating
their Information, reminding and noting the
status of their patients to themselves, colleagues,
or physician, and sharing their experience with
others.

Paying attention is important in care delivery
and especially in drug administration. Factors
such as fatigue of care provider, distraction in
drug administration, inadequate lighting, and
deterioration of patient acuity can affect
medication errors. Furthermore, distractions and
interruptions can disturb the clinician’s
concentration and lead to severe mistakes.?
Therefore, factors that reduce the attention of
critical care nurses in care delivery should be
identified and eliminated. One of the methods of
care is patient-centered care that is accompanied
by an increase in accuracy and is effective in
improving quality and safety of patient care.?
Another study determined that strategies like
surveillance are used by nurses as a strategy for
prevention of nursing errors. Surveillance
includes continuing acquisition, interpretation,
and synthesis of data about patients for clinical
decision making. Surveillance differs from
monitoring in purpose and scope. Monitoring is
an essential activity in the process of surveillance,
but monitoring is insufficient for conducting
effective surveillance.?> Therefore, considering
that one of the activities of critical care nurses is
patient monitoring, nursing managers can
develop this behavior of surveillance for
prevention of nursing errors.

One of the other personal strategies of critical
care nurses for preventing errors was to update
their information. Lack of knowledge has been
discussed as one of the most common causes of
medical errors.? In the study of Toruner and
Uysal, nurses reported that having sufficient
information about the safe use of drugs was one of
the important methods for avoiding medication
errors.?> Moreover, studying and updating
information, especially about new drugs, can
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reduce the chance of medication errors.2* Updating
information has an individual aspect; nurses seek
their information personally. Furthermore, they
considered educational courses to be effective.
Subsequently, nurse managers in addition to
providing educational courses, which are
appropriate for nurses' needs, should also prepare
and provide personal references (such as new
references, software, and educational materials in
critical care units), and obtain the ability to
respond quickly to nurses' informational needs in
confronting different situations.

Participants mentioned reminding and hinting
about patient situations for themselves,
colleagues, or doctors as a personal strategy.
Patient care is teamwork and interprofessional
communication has a relationship with patient
safety and medical errors.2 Furthermore, nurses
have a crucial role in the health care team because
nurses are in permanent contact with patients, in
contrast with all other members of the caring
team who do not stay beside the patients after
visiting ~ them.? The  establishment of
interprofessional communication can lead to
gaining more information about the patient's
situation for all the health care team members,
and thus, prevent recurrence of nursing errors.

Overall, there are different strategies for the
prevention of errors such as checklists,
interdisciplinary rounds, clinical information
systems, and clinical decision making support
systems.2 These strategies can be used, but
nursing managers must further explore the
reasons of errors and orientations about strategic
options, and utilize the appropriate strategies for
the current status of critical care units.

It should be remembered that the
generalizability of the findings of the study is
limited due to its qualitative design and small
sample size in critical care units. Therefore, it is
recommended that more studies be undertaken
for further exploration of nurses' experience in
choosing and using strategies for prevention of
nursing error recurrence. Moreover, more studies
are required for further exploring certain
strategies such as reminding and hinting and

sharing experiences. In addition, more studies are
needed to explore nurses views about strategies
that they think should be implemented by their
organization and administration.

Conclusion

In this study the considered or used strategies of
critical care nurses to prevent nursing errors were
explored. Considering the inevitability of nursing
error, one of the most appropriate methods to
select strategies for preventing errors in addition
to exploring the view of nurses is to identify the
strategies used by them. As a result, strategies
applied by nurses would be accepted and
implemented by them more easily. These
strategies could be appropriate for development
and implementation. Identifying and
understanding the strategies used by nurses can
help in providing support for them. Hence,
explored strategies could be used to develop
interventions for preventing nursing errors.
Further exploration of how the nursing context
effects strategy selection and its reasons are
necessary. Therefore, with regard to the strategies
used by nurses, nurse managers must plan to
create an error free care.
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