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Abstract

Patient handover, which is a method of moving the clinical data of patients to another individual or professional community, is
a high-risk area for the safety of patients due to errors which can happen during staff break time, changeover shifts, and when
patients are moved in and out of units. Standards for critical care nurses will improve bedside handover due to the presence
of clear plans implemented by nurses who are well informed about them. To develop nursing standards for maintaining
handover in the intensive care unit. A methodological and cross-sectional study was conducted at Mansoura University
Hospital and included |5 experts and 150 staff nurses. Twelve items were excluded from the tool because their CVR ratio
was less than 0.7. Therefore, after eliminating 12 items, the number of tool items produced was 66. The Kaiser—Meyer—Olkin
value=0.713, with the recommended value being 0.6 or above. The cut-off score for the analysis model was 0.3, and the
KMO value criterion was greater than |, which defined eight-factor loadings as the best fit for the results, accounting for
69.5% of the variance. The aim of this study was satisfactorily achieved, with 0.9055 validity and reliability for the handover
instrument, which consisted of 60 items with a total reliability score.
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What do we already know about this topic?
Handover is an important nursing care process, particularly in the field of critical care.

How does your research contribute to the field?
Improving nurse handovers will contribute to improving the safety of patients.

What are your research’s implications toward theory, practice, or policy?
Applying nursing standards concerning handovers in intensive care units leads to successful outcomes and increased
safety for critically ill patients.

provision of efficient, high-quality, continuing care require
communication skills, and clinical knowledge regarding
nursing shift-to-shift handover.>*

Critically ill patients are an important centre of care for

Introduction

Handover is an important nursing care process, particularly
in the field of critical care, since it requires the transfer of

patient data. Improving nurse handovers will contribute to
improving the safety of patients. In order to deliver quality
care, nurses need to be well trained and have the expertise
to prevent mistakes and improve patient well-being.!
Clinical handover is important for making clinical deci-
sions and providing effective, high-quality nursing care.
Inadequate and incomplete transfer of data can lead to
unsatisfactory outcomes.? Clinical decision-making and the

nursing practice. For a healthy work environment, nurses
must be able to collaborate and communicate effectively
and to update information and their skills regarding their
delivery of treatment, all of which contribute to the achieve-
ment of patient safety.>® During bedside handover, commu-
nication and nursing expertise are important considerations.
The most significant issue with paperwork is handover,
which is resolved by electronic documentation. It is
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important for hospital systems to implement policies and
utilize standards to improve verbal and written communica-
tion involved in the handover of information by making it
easy and understandable.’

The standards may be helpful if nursing staff report con-
cerns with verbal communication during bedside handover.
There are 3 sources of patient information in the bedside
handover: verbal, nurse notes, and highlighted critical
information.® Standards for critical care nurses will improve
bedside handover due to the presence of clear plans imple-
mented by nurses who are well informed about them.’ Patients
may suffer direct effects because of insufficient or non-exis-
tent handovers.!” Such handover issues can cause delays in
diagnosis and management as well as missed or duplicated
testing and the implementation of inappropriate care plans.!!

Simple forms can be used to help nurses quickly fill in
bedside handover information, thus improving documenta-
tion and standards for critical care nursing. However, a new
hospital standard can provide several challenges during a
bedside handover, including differences in nurses’ compre-
hension, knowledge, coping, and motivation to put it into
practice. These concerns can have a significant impact on
bedside handover, especially in first-time application.'?
Nurses require training and resources to practice effective
handovers that fulfill the needs of their employers, peers, and
patients. Furthermore, applying nursing standards concern-
ing handovers in intensive care units (ICUs) leads to success-
ful outcomes and increased safety for critically ill patients.'?
How to conduct a successful handover has been evaluated in
a small number of studies.'*!3

According to research conducted in Egypt, 77% of nurses
were dissatisfied with the present handover procedure. A
30% error rate throughout the handover process was attrib-
uted to poor communication.'® In Egypt, there are no stan-
dards for carrying out a successful nursing handover. Thus,
the aim of this study was to develop nursing standards that
ensure effective handovers for nurses working in ICUs in the
Emergency Hospital at Mansoura University.

Materials and Methods
Study Design

To achieve the aim of this study, a methodological and cross-
sectional design was adopted. To implement the study, 3
steps were undertaken which analyze the validity of a new or
modified measuring tool. The first step was to assess the

content validity scale of the handover standard by evaluating
inter-rater agreement among 15 experts, which includes 5
experts in administrative roles and 10 critical care nurses
from the study setting. The second stage assessed the internal
consistency of the developed items, using Cronbach’s alpha
test. Finally, the third stage assessed construct validity by
using exploratory factor analysis (EFA).

Setting

This study was conducted in 5 ICUs at Mansoura University
hospital and Emergency hospital, including the surgical ICU
(9 beds) and anaesthesia (8 beds) ICU at Mansoura University
hospitals and the medical, surgical, and general ICUs at the
Emergency hospital. The medical ICU includes 10 beds that
receive patients who experience neurological impairment,
poisoning, or shock. The surgical ICU contains 10 beds pro-
viding care for patients with trauma and surgical disorders.
The general ICU includes 4 beds. All ICUs have access to
advanced technology and provide care to critically ill
patients. The nurse—patient ratio is nearly 1:2.

Population

Group | consisted of a convenience sample of 15 experts in
administrative roles and critical nursing staff (4 administra-
tive workers and 4 critical nursing staff working as academic
professors from administration and critical care and emer-
gency departments, 3 senior researchers with PhDs, 2 doc-
toral students, and 2 head nurses from hospitals). Group 2
included 150 nurses who worked and provided direct patient
care in critical care units. According to the sample size calcu-
lator, a margin of error of 5%, a confidence level of 95%, and
an estimate of P: .25, the total sample size was 150 nurses.
The convenience sampling used the following inclusion cri-
terion: all nurses who have been working in a critical care
unit for at least 6 months.

Data Collection

Step I: Content Validity

In the development phase of the instrument, a review of the
literature and a Delphi procedure were carried out.!” The
content validity of the handover standard tool was deter-
mined to evaluate the extent to which the questionnaire items
measure handover standard technique. Construct domains
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were determined qualitatively during the tool development
process, as stated above. An extensive literature review?®!%1?
allowed for finding items that were brief. Applying a quanti-
tative approach to content validity,? the items were closely
examined by 15 experts in administrative roles and critical
nursing: 2 medical consultants, 2 head nurses from the study
setting, 2 academic staff from administration, 4 professor
faculty members in critical care and emergency departments,
3 PhD senior researchers, and 2 doctoral students. According
to their perception of the importance of the handover stan-
dard, they ranked each item on a 3-point scale: essential (3),
useful but not essential (2), or not essential (1). The follow-
ing equation was used to compute the content validity ratio
(CVR) for each item: CVR=(E—N/2)/(N/2), where N repre-
sents the total number of assessors, and E represents the
number of assessors who rated the item as “important.” The
score was accepted if it fell between 0.7 and 1.2! Twelve
items were excluded from the developed tool because their
CVR score was less than 0.7; thus, the number of items
ended up at 66 after excluding these 12 items.

Step 2: Internal Consistency

After we collected the data from the 150 studied staff nurses
by using the new version of the tool, their responses were
evaluated on a 3-point scale (0=does not apply, 1 =applies
incompletely, 2=applies completely). Then, internal consis-
tency analyses were performed, calculating Cronbach’s
alpha for each subtest.?> Cronbach’s alpha ranges from r=0
to 1, with »=.7 or greater considered as sufficiently reliable.
Forty items had good internal consistency (ranging from 0.7
to <0.9), 11 items had excellent consistency (=0.9), 9 items
ranked at acceptable consistency (0.6 to <0.7), and 6 items
had poor and thus unacceptable consistency and so were
excluded from the study. Therefore, the tool was reduced to
60 items.

Step 3: Construct Validity

The construct validity of the full sample (N=150) was calcu-
lated using factor analyses.?? The sample obtained a Kaiser—
Meyer—Olkin (KMO) value of 0.713 (the recommended
value is 0.6 or above). The cut-off score for the analysis
model was 0.30, and the KMO value criterion was greater
than 1, which defined eight-factor loadings as the best fit for
the results, accounting for 69.5% of the variance. All 60
items were incorporated into the checked factor solutions,
with a factor weight exceeding 0.3.

Ethical Considerations

The study was approved by the Research Ethics Committee
of the Faculty of Nursing, Mansoura University (ref. no.
P.0226) and by the hospital administration where the study
was conducted. The study’s aim was explained to all nurses,

and written informed consent was obtained from the subjects
prior to study initiation. They were informed that participa-
tion is voluntarily and that they have the right to withdraw
without any penalties. Also, confidentiality was assured
through data coding. Data were safely stored in a cabinet,
and no one had access to the data except the investigators.

Analysis

Statistical analyses were conducted using the Statistical
Package for the Social Sciences Version 23.%* Before begin-
ning the analyses, the researchers ensured that all of the stan-
dards for recording integrity and scoring accuracy were met.
Reliability of internal consistency was measured by using
the alpha (or alpha coefficient) of Cronbach, developed by
Lee Cronbach in 1951, which tests reliability or inner consis-
tency. Cronbach’s alpha ranges from 0 to 1, with an »=.7 or
above deemed adequately precise. EFA of variables in multi-
variate statistics is the mathematical approach used to dis-
cover the underlying function of a relatively large number.
EFA is a technique for factor analysis whose major aim is to
identify the fundamental relationships between variables
measured. To confirm the factor structure of the instrument,
the principal component factor analysis with variable-max
rotation was utilized as an EFA. The data are suitable for fac-
tor extraction, as shown by Bartlett’s test of sphericity and
the KMO indicator (the recommended value is 0.6 or above7;
Bartlett’s test of sphericity: P .001).

Results

Table 1 reveals that 46.7% of experts were aged between 41
and 50years, while 52% of staff nurses had an age range
between 30 and 40years. Regarding length of experience,
40% of experts and 60% of staff nurses had between 11 and
15 years of experience. When surveyed about previous work-
shops, all experts reported attending previous workshops,
while only 25.3% of staff nurses had attended workshops.

Table 2 reveals that, from the pool of 78 items, 66 were
rated by all 15 assessors as essential or useful for a handover
standard tool, with a CVR that ranged from 0.7 to 1.0, and
these items were kept. However, 12 items were rated as not
useful or unessential by the majority of assessors, with a
CVR ranging between 0.55 and 0.64. These items were dis-
carded. Then, the 66 items’ reliability was measured using
Cronbach’s alpha test. Six items (2, 8, 20, 21, 55, and 64) had
a reliability score between 0.48 and 0.58, and thus we
excluded those items from the tool. The remaining 60 items
had reliability scores ranging from 0.64 to 0.93.

The 60 handover items were formatted on a Likert-type
scale, which was administered to the staff nurses who
enrolled in the study. The EFA in Table 3 revealed an 8-factor
solution, with 60 items loaded above critical level, ranging
from 0.53 to 0.9. Therefore, all 60 items were included
because no items were loaded as low or non-significant.
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Table 1. Characteristics of Studied Experts and Staff Nurses.

Expert (G1) Staff nurses (G2)

Personal
characteristics n=15 % n=150 %
Age

30-40 2 13.3 78 52.0

41-50 7 46.7 52 34.7

=51 6 40.0 20 13.3
Position

Professor 3 20 0 0

Assistant professor 4 26.7 0 0

Lecturer | 6.7 0 0

Head nurse 2 13.3 12 8

Senior researchers 3 20 0 0

Doctoral students 2 13.3 0 0

Staff nurse 0 0 138 92
Experience years in the ICU

5-10years 3 20 33 22

I1-15years 6 40 90 60

16-20years 6 40 27 18
Pervious workshop

Yes 15 100 38 25.3

No 0 0 112 747

Following the literature review, the 8 factors were identified
as organization, time and place, leading handover, communi-
cation, handover sheet, nursing care, documentation, and
outcome. The 8 factors explained 67.5% of the overall vari-
ance when considered together.

Table 4 shows that all reliability scores of all domains of
the developed tool ranged between 0.746 and 0.917. The
communication domain had a score of 0.917, while organiza-
tion was 0.746. In addition, reliability scored as .905.

Discussion

Based on the results of our study, 12 items were excluded
from the tool because their CVR ratio was less than 0.7.
Therefore, after eliminating these 12 items, the number of
tool items produced was 66. The KMO value=0.713, with
the recommended value being 0.6 or above. The cut-off score
for the analysis model was 0.3, and the KMO value criterion
was greater than 1, which defined 8 factor loadings as the
best fit for the results, accounting for 69.5% of the variance.

This study was undertaken to validate a modified hando-
ver tool. Our 3-step review started by assessing the validity
of the instrument’s material, assessing the degree to which
each item reflected a chance to develop handover skills, and
validating the revised handover. The CVR approach?® was
used to maintain tool validation among 15 experts in admin-
istrative roles and critical nursing. In addition, construct
validity was established through EFA? and indicated an
eight-factor solution, with 60 items loaded above critical
level. As a result, the final version of the handover tool has
60 clements divided into 8 subscales/domains. Then, an

internal consistency test was conducted using Cronbach’s
alpha test for the 8 domains, with results showing that 7
domains had good reliability, while the communication
domain had an excellent reliability score, as was the case in
previous studies.?® Three factors were found and extracted,
accounting for 66% of the total variance. The HPT’s reliabil-
ity was further tested, as evidenced by a KMO measure of
sampling adequacy score of 0.793. It was revealed to have
exceptional internal and inter-rater reliability.

Furthermore, a study found focus group discussions with
a randomly chosen panel clarified why items were approved
or rejected for the evidence-based clinical nursing handover
standard.?’ An item must reach a consensus of about 70% for
inclusion, and they concluded that the survey would allow
the establishment of a proven nursing handover standard for
use during shift changes. Handover is critical for communi-
cating important patient information from one nursing shift
to the next.?8

Similarly, a study conducted in Turkey used the English
version of the Handover Evaluation Scale and contextualized
it to a Turkish nursing sample, discovering that it included 10
elements and 2 variables that explained 68.96% of the total
variance.'"* Furthermore, another study using the Turkish
validation of the Handover Evaluation Scale found that 17
items were included in the original version and 6 items were
omitted in the report.”” As a result of the analysis structure, a
one-factor scale was obtained. The result of the KMO test
was 0.90, and the result of the Bartlett sphericity test was
significant (P <<.01). Moreover, an Italian study indicated
that the Cronbach’s alpha was .79. It is thus accurate and reli-
able for the handover version of the CEX Italian scale and
can be used to measure the efficiency of nurse handovers.*

Conclusion

Handover is critical for communicating important patient
information from one nursing shift to the next. Nurses’ safe
practice can be improved by implementing standardized and
structured shift handover. The aim of this work was achieved
satisfactorily, as we established the validity and reliability of
a handover tool formed from 60 items, with a total reliability
score of .905. The Egyptian version of the handover tool is
reliable and valid for shift handover between nurses.
Furthermore, the method described here might be considered
appropriate clinical research practice when surveying a large
group of nurses and thus may allow for the transfer of the
standard to other settings and provide safety for handovers.

Study Limitations

The study was conducted in only 1 setting, so further research
studies are needed to assess confirmatory factor analysis for
the tool with larger sample sizes in different settings.
Moreover, further research is warranted on applying and
developing tools to assess nurses’ competency relating to
handover in ICUs.
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Table 2. Content Validity Ratio and Internal Consistency for Handover Tool Items.

Content validity

Internal consistency

(GI=15) (G2=150)
Items Essential CVR Cronbach

| Considering the use of organized handover forms for all handover discussions as a prompt. 14 0.86 .88

2 Documenting handovers should be both verbal and written. 13 0.73 .58*

3 Specifying which team members should be present at each handover. 14 0.86 91
4 Encouraging participation of the patient and their family in handover. 15 | .69

5 During handover, only | person should speak at a time concentrate only to the patient. 15 | .78

6 Giving the opportunity for each team member to ask questions and clarify information. 14 0.86 .82

7 Establishing review policy, procedures, and protocols of handover. 13 0.73 77

8 Training and supervision of healthcare staff in the implementation of clinical handover policies and 13 0.73 A8*

protocols.

9 Defining the roles and responsibilities of the clinical workforce regarding handover. 14 0.86 .89
10 Evaluating, auditing, and feedback processes on current handover procedure. 14 0.86 .90
I Ensuring the availability of adequate resources and staff training opportunities to facilitate clinical 15 | 94

handover.
12 Scheduling an agreed time and period for the clinical handover to take place. 15 | 91
13 Ensuring with the exception of emergencies, the clinical handover process remains free of 15 | .83
interruption.
14 Having in place strategies to reinforce punctuality 14 0.86 79
15 Providing enough time for family participation in care by informing them of clinical handover times 13 0.73 .86
16 Designating in all areas, handover should occur in time. 14 0.86 .78
17 Setting an agreed location for clinical handover to prevent interruption. 14 0.86 8l
18 Ensuring access to all healthcare information and clinical reports. 14 0.86 .90
19 A consistent place may be preferred. 15 | 76
20 Allowing space for patient confidentiality when handovers are done 13 0.73 48*
21 A network PC to be available to be used to support handover when available. 13 0.73 .53%
22 The leading for handover should recognized and documented in the executive’s note during 14 0.86 .85
handover process.
23 Ensuring that the available team member’s time is better used with regard to the overall workload 14 0.86 .78
and other team requirements.
24 Developing training plans with adequate supervision for team members when this is available. 15 | 92
25 Clarifying responsibility and coordination to ensure tasks completed. 15 | .88
26 All patients should be receiving direct care in critical care procedure if the nurse charge on the | or 15 | .76
2 patients during handover process.
27 Involving all grades of staff in medical and nursing handover 15 | 75
28 Formal and clear communication between health care practitioners 15 | .84
29 Relevant information about critical treatment or emergency procedures should be available if staff 14 0.86 73
are called in.
30 Ensuring the patient safety through exchanged information during handover processes. 15 | 91
31 Ensuring clear communication by using the template for handover 14 0.86 .76
32 Concentrating a framework in which patients and their families are partners in healthcare 13 0.73 .82
33 Handover sheet must be updating regularly. 14 0.86 74
34 Handover sheet should be simple and include patient information 14 0.86 .82
35 Including the tools of handover process and relevant scripts should be succinct and consistent. 15 | 93
36 Reviewing the most recently reported collection of findings, recent clinical analysis, and emergency 15 | .90
plans, noting any changes.
37 Handover sheet contains an assessment of recent diagnostic results that require follow-up especially 15 | .87
in intensive care unit.
38 Handover sheet concerns patient needs and their family especially in critical situation. 14 0.86 .76
39 Acceptance of responsibility by the receiving handover clinician for the care of the patient. 15 | 91
40 Assessing the level of consciousness using the Glasgow Coma Score. 14 0.86 .69
41 Assessing of the patient’s need for physical restraint 15 | 72
42 Routine eye and mouth care once a shift 15 | .64
43 Assessing fluid balance in the last 6h 15 | .67
44 Inspecting the potential pressure ulcer areas 15 | .65
45 Routine position change 14 0.86 71
46 Routine wound care 13 0.73 .80
47 Caring for areas under pressure 14 0.86 .69

(continued)
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Table 2. (continued)

Content validity Internal consistency
(GI=15) (G2=150)
Items Essential CVR Cronbach
48 Routine hand wash before each procedure 15 | 73
49 Establishing communication even with unconscious patients 15 | .82
50 Verifying the placement of NG tube before each enteral feeding 14 0.86 .86
51 Documenting clinical results, patient feedback about continuing care requirements, and reviewing 15 | .69
management/care plans.
52 Organizing relevant workforce members to participate 14 0.86 .67
53 Knowing the clinical context and the demands of patients 14 0.86 72
54 Engaging in efficient clinical handover, resulting in the transfer of accountability and obligation for I5 | .83
care
55 Clinical handover tools available to the workforce 13 0.73 SIF
56 Recording of attendance of the workforce 13 0.73 .68
57 Auditing medical records and or reports for clinical handover 14 0.86 74
58 Regulating the audit at the time of clinical handover to ensure compliance 15 | .88
59 Conducting periodic formal evaluation by questionnaire-based surveys 14 0.86 91
60 Involving the group in conversations to receive ongoing informal feedback 15 | 74
6l Implementing modifications in response to feedback to complete the process of improving quality 14 0.86 .76
62 Using well-designed research to test handover performance in relation to cultural organizational 14 0.86 93
changes.
63 Feedback mechanisms of the required committee or clinical handover governance meeting 13 0.73 .82
64 Reviewing risk registry or log and incident monitoring systems for relevant data 13 0.73 .53%
65 Continuing development and policy implementation for the orientation of new clinical staff members 14 0.86 77
66 Maintaining a clear and accessible evaluation strategy for all stakeholders 15 | .86
Table 3. Exploratory Factor Analysis for 60 Items of the Handover Tool (N=150).
Items number Factor | Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8
I 0.68
2 0.71
3 0.66
4 0.58
5 0.72
6 0.69
7 0.55
8 0.76
9 0.58
10 0.49
I 0.66
12 0.57
13 0.68
14 0.64
I5 0.75
6 0.62
17 0.48
18 0.71
19 0.68
20 0.72
21 0.88
22 0.53
23 0.47
24 0.65
25 0.63

(continued)
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Table 3. (continued)

Items number Factor |

Factor 2

Factor 3

Factor 4 Factor 5 Factor 6 Factor 7 Factor 8

26
27
28
29
30
3
32
33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

0.55
0.71
0.63
0.57
0.58
0.63
0.72
0.79
0.69
0.54
0.49
0.53
0.60
0.56
0.71
0.59
0.62
0.71
0.56
0.60
0.73
0.71
0.68
0.83
0.76
0.64
091
0.74
0.55
0.64
0.59
0.68
0.72
0.78
0.54

Table 4. Total Reliability Analysis of Handover Tool’s Domains.

No. of Alpha
Domains items Cronbach
| Organization 9 .746
2 Time and place 8 .802
3 Leading handover 6 813
4 Communication 5 917
5 Handover sheet 7 781
6 Nursing care Il .832
7 Documentation 7 .877
8 Out come 7 .839
Total scale 60 .905
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