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Abstract

Background: Shift handover is one of the critical tasks and major challenges among health care providers in hospitals.
Most serious errors are caused by communication problems related to shift handover. Thus, it is essential to implement
effective programs to overcome shift handover challenges in hospitals. This study aimed to evaluate the effects of the I-
PASS (illness severity, patient summary, action list, situation awareness and contingency planning, and synthesis by
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receiver) program on nursing shift handover in hospital wards in southeastern Iran. Keywords

Methods: This study used a quasi-experimental design with a before-and-after method (without a control group) and was | 1-PASS

conducted in Pasteur Hospital in Bam City from January to March 2021. Sampling was performed using the census method. Ts\lhlftfhando"er
ursing

Participants included 47 nurses who work in critical care unit (CCU) and intensive care unit (ICU) wards. All nurses
received shift-handover training based on the I-PASS program for 4 weeks (45-minute sessions weekly). The standardized
I-PASS assessment tool was used in this study. Data were analyzed using SPSS version 25, along with the chi-square test,
independent t test, and paired t test. P values less than 0.05 were considered statistically significant.

Results: Among the participants, 89.4% were female, and 68.1% worked in the ICU ward. The mean age of the nurses was
33.25 4+ 5.00 years old, and the mean year of their work experience was 8.08 + 5.27 years. There was a significant difference
in the mean scores of nursing shift handover before and after the intervention in the CCU ward from 1.88 + 0.32 to 3.62 +
0.98 (P =0.018) and in the ICU ward from 2.37 + 0.84 to 2.93 £ 0.35 (P = 0.013). Also, the mean scores of the CCU ward
were higher than those of the ICU ward after the intervention (P = 0.01).

Article Type: Original Article

Conclusion: The [-PASS program can overcome many challenges in nursing shift handover and workflow. Therefore, this

method can be a suitable alternative to the common methods of shift handover and patient delivery in hospital wards.

Highlights

What is current knowledge?

In the SBAR method, important items are handed over with low frequency.
What is new here?

The I-PASS program can be a suitable alternative to reduce adverse events
and improve patient safety.

Introduction

Shift handover is one of the critical tasks and major challenges among health care
workers (HCWs) in hospitals. It is estimated that approximately 70% of serious
adverse events in hospitals can be attributed to communication problems related
to shift handover during shift changes. Hence, shift handover has been considered
an influential and fundamental factor in patient safety (1-3), which can lead to
different unforeseen events during shift changes among HCWs (4). However, the
most common events are the omission of important information and incorrect
transfer of information during shift changes (5-7). Frequent changes in shift
schedules increase the likelihood of errors during shift changes, which can lead
to significant issues for patients and subsequent events. Studies have shown that
poor communication among HCWs is the principal cause of two-thirds of
sensitive events in patients' security and safety, which may lead to approximately
80% of serious medical errors (4). In the SBAR (situation-background-
assessment-recommendation) technique, important items (such as resuscitation
status and pending test results) are handed over with low frequency, posing a
potential limitation to the effectiveness of this method (8). Accordingly, these
errors and associated consequences have become more apparent in recent years,
drawing significant attention to this issue (9, 10). In addition, due to staff
shortages and high workload of HCWs in some hospitals, especially during the
COVID-19 pandemic, the care process often occurs without understanding
patients' conditions, studying their history, and routine treatment measurements
in hospital wards (1).

The Patient Safety Monitoring Committee analyzed more than 3000 events
related to shift handover from 1995 to 2005. The findings identified poor
communication as the leading cause of medical errors, with approximately 50%
of the communication weaknesses occurring during shift changes (11). Therefore,
the lack of good communication during shift changes and patient handovers can
be identified as one of the primary challenges that HCWs face in health centers
(12). Many HCWs use the SBAR technique. Although this technique has been
used by nurses, physicians, and other HCWs, it is only effective when time is
limited and may not be beneficial and useful for patients who have complicated
diagnoses or special conditions (4). Accordingly, a new program called I-PASS
(illness severity, patient summary, action list, situation awareness and
contingency planning, and synthesis by receiver) has been developed as an
evidence-based patient delivery program to improve communication among
HCWs in hospitals. This program is an organized framework to establish
effective communication among HCWs during shift changes (13) and reduce
medical errors (12, 14, 15). A review of similar studies showed that the I-PASS
program could be a useful and effective method in the management of shift
handover (4, 13, 16). A study showed that 81% to 96% of participants agree and
strongly agree with the use of the I-PASS program (17). Another study showed
that the I-PASS program could decrease the rate of medical errors from 33.8% to
18.3% and adverse events from 3.3% to 1.5% (18). In addition, the
implementation of the I-PASS program in children’s care services in North
America was associated with improved communication and reduced medical
errors and adverse events in preventive medical treatment decisions (19). Also, a
study indicated that the I-PASS program led to a 23% reduction in medical errors
and a 30% reduction in adverse events among patients (it reduced medical error
rates from 1349 to 981 events) (20). The occurrence of side effects in preventive
treatment decisions decreased from 261 to 173 cases, serious errors decreased
from 1088 to 808, and medication errors decreased from 660 to 580 items in 9
studied hospitals before and after the application of the I-PASS program,
respectively (20).

Few studies have been conducted on nursing shift handover methods and
programs in Iran (1, 2). Due to the sensitive and specific conditions of patients in
critical care unit (CCU) and intensive care unit (ICU) wards, it is necessary for
nurses to deliver a large amount of useful information to the next shift in a short
time. If the important clinical information of the patients is forgotten during shift
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changes, irreparable damages will occur. Also, the application of the I-PASS
program and its impact on nurses' workflow in different hospital wards have not
been evaluated sufficiently

Methods
Design and participants

This study used a quasi-experimental design with a before-and-after method
(without a control group) to assess the effect of the I-PASS program on nurses
after the program implementation. It was performed during shift changes in CCU
and ICU wards in Pasteur Hospital in Bam City in southeastern Iran from January
to March 2021. Inclusion criteria were working in ICU and CCU wards and
willingness to participate in the study. The exclusion criterion was the person's
absence in the program sessions. Before implementing the I-PASS program, the
common method (SBAR method) was used for shift handover in the target wards.
Before starting the monitoring, pretest forms were distributed among all
participants to collect pretest data. Then, the intervention was implemented to use
the I-PASS program. After teaching the program, posttest data were collected.
Due to the total number of nurses and availability conditions, the sample size was
selected by the census method. Finally, 47 nurses (32 nurses in the ICU and 15
nurses in the CCU) were enrolled in the study, and the effects of the I-PASS
program in handover were evaluated.

Instrument

The I-PASS Handoff Assessment Tool (as a data collection instrument) was
translated from English into Persian. This tool has 20 specific items for the
assessment of the I-PASS program. It was first used in a study conducted in the
United States and Canada in 2014 to assess the effect of the I-PASS program on
promoting patient safety (3). The reliability and validity of this tool were
confirmed in another study by Starmer et al (4). First, a request was sent via email
to the designer of the I-PASS Handoff Assessment Tool, and the objectives of the
study were explained to obtain translation permission. Then, the forward-only
translation method was used to translate the assessment tool by 2 multilingual
translators. They were proficient in English, but their native language was
Persian. They had no prior knowledge or familiarity with the assessment tool.
One of the translators was responsible for translating the forms from English to
Persian, while the other translator reviewed and approved the translation. After
confirming the forward translation, 10 nursing experts with master and PhD
degrees identified and eliminated incomprehensible, inappropriate, non-
specialized components of the assessment tool. Finally, to ensure the
standardization of the tool, the translations were combined, and a single version
that included 20 items was created. The items used in the Persian version were
not significantly different from the original one, and no change occurred in any
item. The face validity of the assessment tool was assessed and confirmed by the
target group. Next, the validity of 20 items was examined by 10 nursing
professors, and the content validity index (CVI) and content validity ratio (CVR)
were found to be equal to 0.6-1. The checklist was also completed by 21 nurses
before and after the intervention to determine its reliability and internal stability.
Eventually, the Cronbach a coefficient was found to be equal to 0.80, confirming
the checklist reliability. Demographic variables include age, gender, educational
degree, ward, and shift time. This assessment tool included 20 items that were
assessed using a S-point Likert scale from 1 (complete disagreement) to 5
(complete agreement).

The I-PASS program was taught to nurses based on 5 principles. The first
principle is “illness severity”; in this principle, the nurse must be aware of the
severity of the patient's illness and inform the next nurse. Under this principle,
there are 3 situations: (i) The client's condition is relatively good and recovering,
(ii) the client's condition is relatively bad and needs more care, and (iii) the
client's condition is bad and in an emergency situation. The second principle is
“patient summary”; in this principle, the nurse is informed about the patient's
illness and things such as the reason for admission, initial symptoms, patient
information, changes in the diagnosis and treatment plan, initial weight and
changes in the patient's weight, etc. The third principle is “action list”; in this
principle, the nurse understands the tasks that have to do in his/her shift, and in
addition to planning and scheduling, program priorities should be taken into
consideration. The responsibility of the next shift nurse should be fully stated,
and the list of tasks performed should be specified. In addition, the nurse must be
aware of the documentation of the heart and respiratory conditions and necessary
instructions for the care of the patient (such as diet) and perform the necessary
actions during his/her shift. The fourth principle is “situation awareness and
contingency planning”; in this principle, the nurse must be aware of important
events, such as the patient’s dangerous diseases (such as AIDS, hepatitis, etc).
The fifth principle is “synthesis by receiver,” which includes giving the next
nurse the opportunity to ask questions and summarize the contents expressed by
the nurse from the previous shift.

The pretest was performed among 47 nurses. Before implementing the
program, all participants in both ICU and CCU wards completed the Persian
version of the I-PASS Handoff Assessment Tool through self-report. They were
provided with comprehensive explanations regarding the objectives, work
process, and confidentiality policy. All nurses voluntarily participated in this
research. They received shift-handover training based on the I-PASS program for
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4 weeks. Training courses were organized with the support of ward supervisors
and held once a week for 4 weeks. Each session lasted for 45 minutes, providing
participants with the necessary instruction and guidance on the I-PASS program.
Due to the COVID-19 pandemic, the valid and reliable instrument items for
assessing [-PASS were remotely explained to the participants by the researcher
using Adobe Connect software. In addition, during the program implementation,
nurses were asked to use the Persian version of I-PASS assessment tool during
their shift work in CCU and ICU wards. After 4 weeks, in the posttest, forms
were again completed by all nurses, and the data were collected for final analysis.
In other words, the SBAR method, which is one of the most common methods,
was routinely used. Before implementing the I-PASS program, the pretest data
were collected, and I-PASS scores were evaluated to measure the participants'
familiarity with this program. Then, the I-PASS program was implemented for 4
weeks, and after the end of this period, the posttest data were collected and
compared with the pretest data (CONSORT [Consolidated Standards of
Reporting Trials] diagram) (Figure 1).

Data analysis

Data analysis was performed using SPSS version 25 (SPSS Inc, Chicago, IL,
USA) and mean and SD to determine demographical factors and variable
frequencies. The chi-square test and independent ¢ test were also used for the
assessment of significance and correlation between before and after training
scores. In addition, the paired ¢ test was used to compare the mean score of
nursing shift handover before and after training in each ward. P values less than
0.05 were considered statistically significant.

Enrollment .

‘ Aszaszed for elizibility (n=47 couples)
Excluded (n=0 murses)
0 Mot meeting inclusion criteria {n=10)

* O Daclined to participata (n=0)
0 Qtherreasons (n=10)
(z=47 couples)
l Allocats
J
ccu U

Alloczted to traiming (2= 13) Allocated to traming (n= 32)

‘ Fallow-Up
4 weeks later

A
Lost to follow-up (give reasens) (z=0) Lostto follow-up (give reasons) (n= 0)

Discontimed mtervention (give raasons) (n= 0] Discontinued mtervention (ziva reasons) (n=0)

Analyzed (n=13)
0 Excluded from analysiz (give rezsons) (n=l )

Analysed (p=32)
0 Excluded from analysis (give rezsons) (=0 )

Figure 1. CONSORT Flow Diagram of participants

Results

In this study, 89.4% of participants (42 nurses) were female, and 68.1% (32
nurses) worked in the ICU ward. The mean age of nurses was 33.25 + 5.00 years,
and the mean year of their work experience was 8.08 + 5.27 years. There were no
significant differences between sex, age, and work experiences with the mean
scores of nursing shift handover (P > 0.05).

There was a significant difference between the mean scores of nursing shift
handover before and after the program implementation in the CCU ward from
1.88 £ 0.32 to 3.62 + 0.98 (P = 0.018) and in the ICU ward from 2.37 + 0.84 to
2.93+£0.35 (P=0.013). Also, the mean score of the CCU was higher than that of
the ICU (P = 0.01) after the program implementation. The scores of the I-PASS
program were measured before and after the implementation (Tables 1 and 2).

Table 1. The test of the I-PASS program correlation in the CCU and ICU wards

Ward | Section Number of participants| *Correlation **P value
CCU |before/after 15 -0.600 | 0-036 0.018
ICU |before/after 32 0433 | 0573 0.013

Pearson*| P value | Paired ¢ test**

Abbreviations: CCU, critical care unit; ICU, intensive care unit.
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Table 2. Comparison of the I-PASS program mean scores before and after training in

both wards
Section Ward Mean score SD T df [ Pvalue
CCU 1.88 0.32
Before -2.159 145, 0.03
ICU 237 0.84
CCU 3.62 0.98
After 3.530 | 45; 0.01
ICU 2.93 0.35
Independent ¢ test

Abbreviations: CCU, critical care unit; ICU, intensive care unit.

Figure 2 illustrates the data for assessment tool items before and after training for
both the CCU and ICU wards. There was a significant difference between the
mean scores of nursing shift handover before and after training in both the CCU

and ICU wards (2.21 £ 0.75 and 3.15 + 0.69).

3.5319
2.1064 Cardiopulmonary evidence
3.8511 Patient care instructions (e.g., diet,
2.7872 management of fluid intake, patient...
3.1272
2.8085 Important daily events
3.1064
2.5106 Patient vital signs
3.9574
2.8085 Summary of patients' status
3.9145
2.5957 Medication list (Drug list)
3.6383 Demographic information of patients
2.4255 (e.g., name, family name, age, sex,...
3.5319
2.1489 Test results
3.4681
1.9149 Possible health treatment plans
1.1277
142557 Ppatient weight
2.1489
L7021 Types of allergies
3.3839 Abnormal findings in recent
2.4681 experiments
3.7872 Checking and recording diseases'
2.1915 severity
3.4894 Activities List
3.8298
2.9149 Question and answer
2.2553 Patients' language and their demand for
1.34047Y in-person translators
3.1915
1.7662 Precautions (isolation/Medication)
1.6809
1.5532°4 parent contact information
2.9362 File signing by
1.9362 Interns/Residents/Attending physician
2.6809 Reviewing patient medical records by
142557 shift nurse
after m before

Figure 2. The mean score of the I-PASS assessment tool items before and after
program implementation in participants

Discussion

The results indicated no significant associations between demographic variables
and the mean scores of nursing shift handover after training. In explaining this
result, it can be assumed that the I-PASS program is a novel technique globally,
and it has not been researched and practiced in Iran so far. Therefore, nurses and
health care providers need more practice to perform this program; in addition,
promoting its application requires special educational measures and time spent
on training. The results showed a significant correlation between ward and the
mean scores of nursing shift handover after training; thus, the mean score of
nursing shift handover was higher in the CCU than in the ICU. According to

3

Starmer et al, although nursing schedules and baseline handover practices are
familiar, the generalizability of the findings to other wards, other provider types,
or other types of handover communication remains uncertain (4). In this regard,
Shahian explained that adopting/implementing the I-PASS handover system was
significantly lower in surgical wards than in pediatric wards (5). The latter study
stated that this issue might be due to the heavy workload and special
circumstances of the ICU, which prevented nurses from paying adequate
attention to the training and proper application of the I-PASS program. Also, the
difference in nurses' work experience can be another reason for this finding. It
may be that experienced nurses prefer to use the usual method and are resistant
to adopting the new I-PASS method, while new nurses are more compatible with
the implementation of the new method (6). Due to the lack of similar studies,
there was no possibility to discuss further and compare our findings. Further
studies with larger sample sizes and longer follow-ups are needed to obtain more
accurate outcomes and investigate these variables (7-10).

The statistical findings showed an increase in the effectiveness of intra-ward
training of this system, and nursing shift handover improved in each ward after
training. These results are consistent with the results obtained by Rosenbluth (8).
This indicates the effectiveness of this approach in improving communication
skills during nursing shift handover and transferring relevant information of
patients to the next health care provider and confirms the effectiveness of the
training method in the use of the I-PASS program by nurses. Therefore, it is
suggested that relevant managers and officials could order the necessary planning
for promoting and training this model. In the present study, there was a
statistically significant difference between the overall mean scores of the ICU
and CCU before and after training, which is consistent with the results obtained
by Starmer et al (2017) and Starmer (2014) (4, 11). This similarity indicates that
the training of caregivers has been successful and effective.

In general, nurses' lack of adherence and adequate attention to I-PASS
principles can be considered the most important factors in achieving these results.
In this regard, more emphasis should be placed on practice and cultural change
to enhance adherence and complete understanding of its benefits. Another reason
for the above results could be associated with the practice of the I-PASS
principles by nurses in specific situations instead of permanent conditions (12-
15). This means that nurses may tailor their use of the I-PASS program to specific
circumstances and provide high-quality handovers without strict adherence to the
mnemonic (15). Also, different units and differences in patient care needs, as well
as the care provided by nurses, can affect the performance of the [-PASS program.
Therefore, there is a need to adapt the main structure of the I-PASS tool to the
care needs of the units. For instance, the summary of the patient's status can
significantly differ between gynecology and oncology units (5). Furthermore,
some of them argued that using this method required significant workflow
changes, which were unacceptable for nurses. However, according to Shahian,
this issue was not related to the use of the I-PASS program but reflected the
challenges associated with presenting medical services to a large number of
patients during limited working times. This is because the I-PASS program, due
to its structure, leads to greater efficiency and effectiveness in delivery and
transformation (5).

Finally, because the sustainability of the I-PASS program in medical centers
requires a cultural change by training in the simplest ways, it is recommended
that further studies be conducted on the use, training way, and effects of this
method on other items. Also, educating students in colleges and engaging
professors and faculty members can lead to profound changes and thus greatly
impact adherence to its application.

Conclusion

The results of this study provide a new method for nurses' training in hospitals to
improve patients' health and safety. The I-PASS program can solve many
challenges during shift changes and nurses’ workflow. Therefore, this method can
be a suitable alternative to the common methods of shift handover in hospital
wards.
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