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Abstract:

BACKGROUND: Correct patient handover by nurses is important. Failure to follow a standard
procedure results clinical errors. This study aimed to determine the effect of structured patient
handover based on the SBAR (Situation, Background, Assessment, and Recommendation) model
on the incidence of clinical errors by nurses in the emergency department (ED).

MATERIALS AND METHODS: A quasiexperimental, single-group, before—after study was conducted
in an ED in Ayatollah Kashni hospital (Isfahan, Iran). For 3 months, errors were collected by checklist.
Then the SBAR model was taught to nurses to use it during handover. Postintervention errors were
collected using the checklist and subsequently analyzed.

RESULTS: The total number of errors decreased from 102 to 25 after the intervention (P < 0.0001;
95% ClI). The intervention significantly reduced laboratory, care, and handover errors (P < 0.0001; 95%
ClI). The frequency of clinical errors was statistically associated with shift and error severity (P < 0.05).
CONCLUSION: Using the SBAR handover model significantly reduced clinical errors in the ED.
Then, it is recommended that this standard method be used during patient handover to improve

safety in EDs.
Keywords:

Introduction

he process through which the patient’s

information and care are transferred
consistently between healthcare providers is
referred to as patient handover. The goal of
patient handover is to ensure patient safety
and effective care throughout shift transitions
and rotations.? Failure to handover the
patient or the use of ineffective methods is
one of the factors that contribute to errors
and accidents for the patient, which most
commonly occur during shift transitions.?”!
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Miscommunication errors account for 70% of
adverse events, 62% of which are associated
with “continuous care,” itself linked with
shift transitions. Furthermore, up to
80% of serious medical errors involve
miscommunication during patient
handovers, and up to 24% of emergency
department (ED) malpractice claims involve
insufficient handovers.”! According to
the Joint Commission on Accreditation
of Healthcare Organizations (JCAHO),
communication factors at the time of patient
handover are responsible for 65% of adverse
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events and 90% of the root causes of these errors.>® Among
these factors, communication breakdowns account for
two-thirds of all adverse events.”? While precise data
regarding communication errors during patient handover
remain scarce in Iran, certain documents suggest that the
possibility of clinical errors in the country’s healthcare
system might be high. These reports claim that 42%
of patients have experienced clinical errors.®* Clinical
errors in hospitals are responsible for the death of 1 in
150 patients.!*'2

Implementing a standardized protocol during the
patient handover process has the potential to enhance
treatment outcomes, minimize errors, promote effective
communication among nurses,?! alleviate workload
concerns related to unintended drug accidents and
disease complications, increase productivity, enhance
clinical outcomes, boost job satisfaction, and increase
patient satisfaction."™ Meanwhile, the ED faces its own
set of challenges when it comes to implementing the
patient handover process. Various factors can impede the
proper handover of a patient, including but not limited
to overcrowding and the presence of multiple tasks,
frequent interruptions, alarm noise, round-the-clock
patient flow, and multiple admissions and discharges.!
Patient handover is a high-risk and complicated process
in the ED compared to other departments.'”' Handovers
in ED occur several times a day, including when patients
are transferred to the ED and from prehospital to
hospital care.l* Patient handover in the ED is different
from that in other departments because it is influenced
by the complex, busy, and dynamic environment that
shapes the culture of that environment."”! Patient
overcrowding, staff workload, increased noise, and
ineffective listening skills can lead to human errors
and subsequently information loss during patient
handover.™ Unfortunately, nurses frequently do not
follow special instructions when transferring patient
information to other health care providers, and handover
is typically done at the nursing station.!*!

There are various approaches to patienthandover. Among
these techniques are I-PASS, PSYCH, I PUT PATIENTS
FIRST, I-CATCH, and SIGNOUT."¥? Although the use
of these techniques creates a framework for the patient
handover process, most of them, such as I-PASS, have not
been thoroughly studied or are very time-consuming to
implement.®?"! In Iran, there are no necessary standards
for the transfer of data and information, and most patient
handovers are done verbally. There are communication
gaps and insufficient knowledge of standard protocols.*!

Among these techniques, SBAR (Situation, Background,
Assessment, and Recommendation) is a standard, simple,
safe, concise, and effective technique for transferring
information during patient handover.***! This technique

assists nurses in organizing their thoughts during patient
handover." This method provides a predictable structure
for coherent communication and is recommended by
the WHO for use during handover.? The situation or S
section comprises the speaker’s (the nurse) identification
and the following information: the nurse’s role, the
name and room number of the patient, the reason for
the communication, and the reason for the patient’s
hospitalization. B or Background entails the patient’s
past medical history, earlier treatment interventions
for the current issue, and any relevant information
about the patient. An assessment describes the current
conditions and recent changes in the patient’s condition,
as well as recent assessment information. Finally, in the
R or recommendation component, the nurse poses her
questions and requests for testing or counseling, as well
as changes in the treatment or transfer process, if any.2*%]

There is, however, little evidence that this method is
effective during nurse shift transitions in the ED or
that it can reduce clinical errors. In 2018, researchers
conducted a study to evaluate the use of the SBAR
technique at the patient’s bedside in the ED of a trauma
center in the Midwest. Nurses regarded this method as
astraightforward approach to implement at the patient’s
bedside and as a safeguard against the occurrence of
patient data loss. Moreover, the use of the SBAR technique
improved the patient’s safety culture in this study."!
Another study published in 2021 by Oneymaobi on the
use of the standard patient handover method (SBAR)
in a postacute rehabilitation unit in Central California
found that the SBAR method significantly reduced
medication errors.?! The results of a study on the effect
of using the ISBAR standard checklist on nursing clinical
handover in the coronary intensive care unit in Iran in
2020 revealed that the indicators of complete transfer
of patient information in the fields of patient identity,
current situation, clinical background, system assessment,
and recommendations increased significantly. These
findings indicate that information transfer based on
standard checklists and a specific framework can increase
the amount of information provided during clinical
transfer while decreasing medication errors.” However,
no research on the effect of using this method on the rate
of clinical errors in the ED was available. As a result,
the purpose of this study is to determine the impact of
structured patient handover using the SBAR method on
clinical errors made by nurses in the ED.

Materials and Methods

Study design and setting

A quasiexperimental, single-group (before-after) study
was conducted in a 90-bed emergency department in
Ayatollah Kashani hospital, Isfahan, Iran. Given the
study’s terms, the triage section, resuscitation room, and
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emergency operating room were excluded, and the study
was carried out merely in three inpatient EDs.

Study participants and sampling

To conduct the study, ED nurses were invited to participate
via the hospital information system (HIS) and a notice
on the notice board. Participants included nurses with a
bachelor’s degree or higher who worked full time or part
time in the ED. The 61 emergency nurses were all trained.

Data collection tool and technique

A researcher-made error report checklist served as
the data collection tool. This checklist was adapted
from the Jawaharlal Institute of Postgraduate Medical
Education and Research (JIPMER) error report
checklist [Box 1].F% This checklist had two sections:
demographic characteristics of the person reporting
the error and the person making the error, and the
section related to the error report in terms of type and
severity (example below). The face and content validity
of the error report checklist were evaluated by ten
related stakeholders, including head nurses, educational
supervisors, patient education unit officials, safety
experts, and nursing service managers. The internal
consistency method was used to calculate the tool’s
reliability, yielding a Cronbach’s alpha coefficient of 0.47.

The nurses were briefed on the routine procedure
for handing over patients in the ED and the nature
and severity of the error, in addition to the study’s
objectives and the significance of error reporting and
checklist completion. Within this particular department,
patient handovers were conducted through verbal
communication and a cardex, lacking a structured and
comprehensive framework. As a result, patients were
frequently handed over based on bed numbers and were
left at the nursing station, with no recommendation or
suggestion for the next shift nurse.

Box 1: Error reporting checklist
Details of the person reporting the error:

Position: Nurse o Head nurse o Paramedic o Doctor o Laboratory
staff o Imaging staff o

Employment status: Project-based o Official and the like o Tenure:
Gender: Femaleo Maleo

Details of the error-making person:

Position: Nurse o Head nurse o

Employment status: Project-based o Official and the like o Tenure:
Gender: Femaleo Maleo

Time of error:

Shift: Morning o Evening o Night o

Error type

Laboratoryo Improper registrationo Equipment o Care o
Pharmaceutical o Improper handover oOther

Error Severity:

No error and no harm o Error but no harm o Error and harm o Error
and death o

Following this session, the error reporting form was
distributed to the nurses (a large quantity of the forms was
duplicated and placed in the nursing stations) so that any
errors could be reported. For 3 months, reported errors
were collected and regarded as baseline data. Subsequently,
the nurses were instructed by the researcher in the SBAR
method of patient handover during a 2-hour session. The
instruction took the form of a lecture and role-playing
using a hypothetical scenario. Upon completion of the
session, the nurses were asked to consistently apply the
SBAR method when handing over patients. The SBAR
Nursing Handover Worksheet was used to perform
handover at the patient’s bedside. In this manner, the items
explained in the training classes and briefly mentioned
in the SBAR worksheet were handed over to the nurse
of the next shift in each of the parts A, B, S, and R. This
worksheet was used by Denise Campbell (2018),"* and we
used in this study with minor changes [Box 2]. The head
nurse or shift manager supervised the implementation
of the technique at the patient’s bedside. The educational
supervisor and the hospital’s safety expert also supervised
the correct handover weekly. The ED used this intervention
for 3 months. During this time, if an error occurred, the
aforementioned reporting checklist was completed and
placed in a special box prepared for this purpose, which
was then placed in the ED. The patient safety expert
collected the forms on a weekly basis and delivered them
to the researcher. After the checklists were collected, the

Box 2: Situation, background, assessment, and
recommendation worksheet
S: Situation
Patient name, age, and sex
Chief complaint
Details of the patient’s current situation.
Surrounding circumstances
B: Background
Previous injury or illness,
Past medical history related to chief complaint
Significant information regarding patient’s care/history
Any testing patient has undergone
Allergies, addiction
A: Assessment
Patient’s current clinical condition.
Test results/abnormal findings
Medications administered
Recent vital signs
IV status
Cardiac monitor rhythm
R: Recommendation
Outstanding orders
Test results waiting for ltems
About which the doctor should
Be called
Patient’s plan of care
Questions for off going nurse
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same errors reported by multiple people were deleted, and
the data were analyzed.

Ethical considerations

A research ethics committee provided the code of
ethics [IRJAU.NAJAFABAD.REC.1397.060] for the
study. Nurses entered the study with personal consent.
They were assured that their personal information and
reports would be kept private and that the study’s
findings would be reported anonymously. They were
told that if they wished, they could receive the study’s
findings from the researcher. Further, it was optional for
the nurses to complete the demographic characteristics
of the person making or reporting the error.

Statistical analysis methods

Descriptive statistics (frequency and percentage) were
used to analyze the demographic characteristics of
the nurses participating in the study, such as sex, age,
and education. The binomial test was used to compare
the frequency of clinical errors before and after the
intervention. Chi-square, Fisher’s exact test, and binomial
test were used to investigate the relationship between
types of clinical errors and demographic characteristics
of wrongdoers before and after the intervention, and the
Chi-square and Fisher’s exact test were used to examine
the relationship between clinical error and the intensity of
the error and work shift before and after the intervention.
We used Chi-square and Fisher’s exact test to investigate
the relationship between the demographic characteristics
of the wrongdoers before and after the intervention. Data
analysis was done in SPSS software version 26, and the
significance level was considered less than 0.05.

Results

The ED nurses ranged in age from 26 to 52 years old. The
vast majority (93.4%) held a bachelor’s degree and were
female (82%). Their work experience ranged from 1 to
26 years, with 57.4% having 1 to 10 years of tenure. The
highest frequency of errors reported before the intervention
in 3 months was related to laboratory errors (84.2%), and
the lowest type of error was related to medical equipment
errors (0.5%). During the 3 months following the
intervention, the highest error rate was related to laboratory
errors (15.8%), and the lowest error rate was related to
medical equipment (0.5%). Laboratory errors, incorrect
handover, and care errors were significantly reduced after
the intervention (P < 0.0001). Overall, the frequency of
clinical errors decreased significantly (P < 0.0001) following
the intervention [Table 1].

“Error with no harm” accounted for 61.8% of errors
before the intervention and 80.0% of errors after the
intervention. The lowest frequent category of errors
was “Error and death,” which did not occur before

or after the intervention. “Error and harm” were the
subsequent category with 1% and 8% frequencies before
and after the intervention, respectively. The night shift
had the highest error occurrence rate (47.1% before
and 56% after the intervention, respectively). Before
intervention, the morning shift had the lowest error
rate (23.5%), while after intervention, the evening shift
had the lowest error rate (4%). There was no statistically
significant relationship between the error-makers’
demographic characteristics before and after the
intervention (P > 0.05). Clinical errors were significantly
related to shift and the severity of errors both before and
after the intervention (P < 0.05), as shown in Table 2.

Table 1: Comparison of the frequency of reported
errors before and after the intervention

Type of error Before After P
intervention intervention
n [%] n [%]

Laboratory 48 [84.2] 9[15.8] 0.0001
Incorrect documentation 6 [66.7] 3[33.3] 0.508
Care 17 [77.3] 5[22.7] 0.017
Medicinal 13 [68.4] 6[31.6] 0.167
Incorrect hand off 97 [94.4] 1[5.6] 0.0001
Equipment and other items 1[0.5] 1[0.5] 1.00
Total 102 [71.7] 0.0001

Table 2: Relationship between clinical errors and
demographic characteristics of wrongdoer, intensity,
and work shift before and after the intervention

Categories Before After P
intervention intervention
n [%] n [%]
Work Experience
1-5 years 74 [84.1] 5[100] 0.99
6-10 years 13[14.8] 0[0]
11-15 years 1[1/1] 0[0]
16-20 years 0[0] 0[0]
Total 88 [100] 5[100]
Gender
Women 73[82] 9[81/8] 0.999
Men 16 [18] 2[18.2]
Total 89 [100] 11 [100]
Employment status
Nursing plan 54 [61.4] 7 [46.7] 0.123
Official etc. 34 [38.6] 8[53.3]
Total 88 [100] 15[100]
Error severity
Sentinel event 0[0] 0[0] 0.012
Adverse event 1[100] 28]
No Harm Event 63 [61.8] 20 [80]
Near miss 38 [37.3] 3[12]
Total 102 [100] 25[100]
Shift work
Morning 24 [23.5] 10 [40] 0.019
Evening 30 [29.4] 11[4]
Night 48 [47.1] 14 [56]
Total 102 [100] 25 [100]
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The gender and employment status of the error-making
person were found to be significantly correlated with
the types of clinical errors before the intervention
(P < 0.05) [Table 3]. It was not possible to examine the
correlation between the demographic characteristics
of the error-maker and the types of clinical errors after
the intervention. This was because the nurses had not
completed the information related to this part completely
and the number of missed findings was high.

Discussion

The current study aimed to determine the impact of
structured patient handover training using the SBAR
method on clinical errors made by nurses in the ED.
Before and after the implementation of the structured
SBAR-based handover, the most and least frequent
types of reported errors were laboratory and medical
equipment errors, respectively. The results of Alavi
et al.’s (2020)B" study revealed that laboratory errors
were the most prevalent. Sonmez (2018)"*?! found that
implementing a standard training program could
significantly reduce the number of laboratory errors
made by nurses. The findings from the ED indicate
that the substantial workload experienced by nurses
contributes to a high likelihood of laboratory errors.
However, the implementation of a standardized program
can substantially mitigate these errors. Although our
study’s working method differed from that of the
previous study, the use of the SBAR method could
significantly reduce laboratory errors.®!

Following the SBAR training, errors caused by inaccurate
patient handover decreased significantly. Starmer et al.’s
(2013)4 study in the United States found that standard
handover training and proper communication reduced
handover errors. Implementing the standard method
of patient handover decreased errors associated with
handover, according to the research of Dewar (2019)

and Blazin (2020).55%! To clarify, nurses successfully
completed patient identification using the prescribed
handover procedure, which included the provision of
general information, diagnosis, name, age, and date
of admission. Although the studies used different
methods for standard patient handover, the results
showed that using the appropriate method could reduce
the errors caused by patient handover. As a result of
better communication between nurses, a standardized
approach to patient handoffs can be established,
providing a specific framework to avoid the loss of
essential information during shift rotations.

The SBAR technique significantly reduced care errors
in this study. In China, Zou (2016)*" discovered that
using the standard handover method at the patient’s
bedside significantly reduced care errors such as line
care, bedsores, nasogastric tube, oxygen therapy by
catheterization, and the risk of falling. All these cases
are likewise provided to patients in the ED. Patient
care is always provided by nurses in the wards, and if
the patient handover is not done correctly at the time
of shift change, the likelihood of care errors increases,
particularly in the ED due to overcrowding and
numerous admissions and discharges in each shift. The
need to perform multiple care procedures and services
for patients, on the other hand, increases the possibility
of care errors. As a result, employing a principled method
for patient handover reduces care errors.

In this study, registration and medical equipment-
related errors did not decrease significantly after the
intervention. In this regard, Zou'’s (2016)*"! study in China
found that using a standard handover program reduces
registration errors. This discrepancy in results between
the two studies may be attributable to the infrequent
occurrence of these types of errors prior to and following
the intervention. Indeed, equipment error occurred
only once before and after the intervention, whereas

Table 3: The relationship between the types of clinical errors with the demographic characteristics of the

wrongdoer before the intervention

Categories Laboratory Incorrect Equipment Care Medicinal Incorrect hand P
n[%] documentation n [%] etc. n[%] n[%] n[%] off n [%]
Work Experience of the wrongdoer
1-5 years 38 [51.4] 51[6.8] 1[1.4] 2[27] 12[17.9] 15 [20.3] 0.131
6-10 years 10 [76.9] 1[7.7] 0[0] 0[0] 0[0] 2[15.4]
11-15 years 01[0] 010] 01[0] 1[100] 01[0] 01[0]
Total 48 [54.5] 6 [6.8] 1[1.1] 3[3.4] 13[14.8] 17 [23.3]
Gender of the wrongdoer
Women 43 [58.8] 51[6.8] 01[0] 4[5.5] 4 [5.5] 17 [23.3] *0.0001
Men 5[31.2] 1[6.2] 1[6.2] 01[0] 9 [56.2] 01[0]
Total 48 [53.9] 6[6.7] 1[1.1] 4[45] 13[14.6] 17 [19.1]
Employment status of the wrongdoer
Nursing plan 31 [57.4] 3[5.6] 1[1.9] 1[1.9] 9[16.7] 9[16.7] *0.014
Official etc. 17 [50] 3[8.2] 0[0] 2[5.8] 411.7] 8[23.5]
Total 48 [54.5] 6 [6.8] 1[1.1] 3[3.4] 13[14.8] 17 [19.4]
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registration error occurred six times before and three
times after the intervention. As aresult, it is suggested that
more studies on these types of errors be conducted over a
longer period of time so that the effect of using the SBAR
method in reducing them can be investigated further. In
other words, using the standard handover method alone
is insufficient to reduce errors caused by registration
and equipment because these errors occur for a variety
of reasons and are not limited to the use of a standard
handover method at the time of nursing shift handover.

In this study, registration and medical equipment-related
medication errors were reduced in our study, but the
reduction was not statistically significant. Hada’s (2018)"!
study in Australia found that using the SBAR method
reduced medication errors. This disparity could
be attributed to the design of the SBAR worksheet
for the handover of nurses’” shifts, which assigned
more importance to the handover of prescribed drugs.

This is especially in the case of errors that are not
significantly reduced by using the SBAR method
(medication, registration, and equipment errors).

Among the study’s limitations was some nurses’
reluctance to report errors and complete the form due to
fear of punishment or blame from managers. As shown in
Table 3, this issue caused the demographic characteristics
of the error-making people to be incomplete after the
intervention, and the amount of missing data was
significant. Hence, we were unable to analyze the results
of this portion of the data. They did not cooperate well
in providing the personal information following the
intervention, possibly due to apprehension that they
would continue to make errors despite receiving training
in the standard technique or because of managerial
criticism. On the other hand, conducting the study in a
single hospital and department may make generalizing
the findings difficult. A further imitation of this study
was that the research population comprised a teaching
hospital, where the presence of students might have
contributed to an elevated probability of errors. As
a result, it is suggested that additional studies be
conducted in different wards and in several nonteaching
and teaching hospitals in different cultures and
compared. On the other hand, some hospital errors may
occur for a variety of reasons, including organizational
factors (budget, human resources, etc.). As a result, more
research on the occurrence of various types of hospital
errors and their relationship with patient handover or
other related causes is required.

Conclusion

The findings of this study show that the use of standard
SBAR handover method by nurses during patient

handover significantly reduces clinical errors in the
ED, especially errors that are directly related to patient
handover, such as errors caused by incorrect handover,
laboratory errors, and care errors. To achieve effective
and standard handover, nursing managers should create
organized and standardized structures in different units
and departments, especially the ED, according to the
conditions of each department because the use of these
methods can improve the safety of patients during
hospitalization in the ED by reducing the incidence of
clinical errors.
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