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Abstract: Introduction: Effective information transfer between healthcare providers is essential for patient safety. This study

aimed to evaluate the impact of ISBAR (Identify, Situation, Background, Assessment, Recommendation) framework on
the quality of clinical handovers in emergency department (ED). Methods: This prospective, pre- and post-intervention
study was conducted at Hazrat Ali Asghar Pediatric Hospital in Tehran, Iran, from May to September 2023. A total of 428
clinical handovers were recorded (214 pre-intervention and 214 post-intervention) following a 90-minute training ses-
sion and the introduction of a standardized ISBAR checklist. Handover quality was measured using the completeness of
a 16-item ISBAR checklist. Data analysis employed descriptive statistics, the Mann-Whitney U test, and Chi-square tests.
Results: Implementation of the ISBAR protocol significantly improved the overall quality of information conveyed dur-
ing handovers. Total handover scores increased from a mean rank of 127.55 pre-intervention to 301.45 post-intervention
(P < 0.001). All five ISBAR domains showed significant enhancements; Identify (from 145.41 to 283.59, P=0.001), Situa-
tion (from 129.64 to 299.36, P=0.001), Background (from 136.40 to 292.60, P=0.001), Assessment (from 156.00 to 273.00,
P<0.001), and Recommendations (from 198.14 to 230.86, P=0.03). In addition, the completeness of individual items such
as patient diagnosis, admission date, and vital signs improved markedly. Conclusion: Adopting a standardized ISBAR
handover protocol in a high-stakes pediatric environment ED significantly enhances the accuracy and completeness of

patient handovers, thereby reducing the potential for errors and strengthening patient safety.
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1. Introduction

One of the paramount aspirations of modern healthcare phi-
losophy is to elevate the standards of quality and safety
within the caregiving system. To realize this vision, numer-
ous initiatives have been meticulously crafted to bolster pa-
tient safety, accompanied by policies aimed at thwarting ad-
verse events and illuminating areas of vulnerability. The clin-
ical arena, inherently fluid and intricate, often challenges
the very essence of effective communication among medi-
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cal professionals. A significant weakness frequent in many
healthcare environments is the manner in which caregivers
exchange information (1, 2).

The deficiency of effective communication among health-
care providers is a widespread issue, capable of precipitating
medical errors and compromising patient outcomes. Thus,
fostering clear and reliable channels of dialogue among care-
givers becomes imperative for safeguarding patient safety
and upholding the integrity of care delivered (3). Accurate
and thoughtful handoffs serve as vital links in this chain, en-
hancing patient safety by facilitating seamless communica-
tion among specialists and ensuring the continuity of treat-
ment. On the other hand, incomplete or flawed handovers
tend to inflate healthcare costs, extend hospital stays, de-
lay diagnoses, necessitate repeated examinations, and some-
times lead to grave clinical misjudgments (4).
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Achieving mutual understanding hinges upon the exchange
of information, such as the patient’s history, diagnosis, and
ongoing treatment plan, among specialists. This practice en-
ables clinicians to anticipate one another’s actions, recognize
any shifts in the patient’s condition, and, when necessary,
recalibrate therapeutic approaches for better outcomes (5).
The meticulous transfer of a patient from one department or
unit to another forms a cornerstone of continuous, effective
care, made possible through the precise and comprehensive
exchange of relevant data (6). Typically, this handoff takes
place via spoken words in a free-flowing conversation; de-
spite its informal tone, this dialogue contains vital details es-
sential to maintaining effective, uninterrupted care (7). Un-
fortunately, communication lapses during such critical ex-
changes often lead to delays in diagnosis and intervention,
or worse, adverse events that jeopardize patient safety (8, 9).
Emphasizing structured communication and employing ap-
propriate tools during handoff procedures are of utmost im-
portance. Therefore, handoffs between physicians must be
based on relevant, focused information eliminating unnec-
essary details and personal interpretations, because the ac-
curacy and clarity of the data exchanged are directly critical
to making sound clinical decisions and ensuring appropri-
ate patient care (10). Evidence suggests that unstructured,
informal handoffs are more prone to errors (11), whereas
the application of a standardized, systematic communica-
tion framework facilitates focus on the most vital details, thus
reducing the risk of mistakes (12, 13). Ideally, this process
should be conducted with adequate time, in a calm envi-
ronment, with access to comprehensive information such as
laboratory results. Additionally, it is advisable that handoffs
be recorded in the patient’s medical record alongside face-
to-face verbal communication, ensuring an accurate and re-
trievable account (14).

Numerous tools and protocols have been developed and
standardized to enhance the efficiency of patient handoffs;
however, most are designed with inpatient settings in mind.
Emergency departments (ED), by contrast, are markedly dis-
tinct environments. Here, the flow of patients is rapid, unpre-
dictable, and characterized by higher acuity. The volume of
interventions per patient is greater, rapid changes in clinical
status are common, and treatment processes are expedited.
Patients in urgent need of emergency care are often evalu-
ated and managed by multiple specialists in quick succes-
sion. Consequently, the process of patient handoff in emer-
gency settings is widely regarded as particularly high-risk, de-
manding meticulous attention and strategy (15, 16).

The objective of this study was to assess the impact of train-
ing emergency medicine residents in the use of a standard-
ized communication framework, specifically, the implemen-
tation of the ISBAR protocol, on the accuracy, completeness,
and clarity of information transmitted during pediatric han-
dovers in the high-pressure environment of emergency care.

2. Methods
2.1. Study design and setting

This study was a prospective, pre- and post-intervention
experimental investigation conducted at Hazrat Ali Asghar
Pediatric Hospital in Tehran, Iran, from May to September
2023. The study aimed to evaluate the impact of implement-
ing the ISBAR (Identify, Situation, Background, Assessment,
Recommendation) protocol on the quality of clinical han-
dovers by emergency medicine residents in the pediatric ED.
The intervention consisted of a standardized ISBAR checklist
and a 90-minute training session for residents.

The study adhered to the Declaration of Helsinki and
received ethical approval from the Ethics Committee
of Iran University of Medical Sciences (Approval No.
IR.JUMS.REC.1403.657). Informed consent was obtained
from all participating residents.

2.2. Participants

Participants were emergency medicine residents with at least
six months of experience in the pediatric ED. Inclusion crite-
ria required that handovers be performed comprehensively
at the bedside by the resident. Exclusion criteria included
cases where patients experienced discomfort during han-
dover, instances where physicians could not complete exam-
inations, and residents who declined participation.

2.3. Outcomes, exposures, predictors, and con-
founding factors

The primary outcome was the quality of information con-
veyed during handovers, measured by the completeness of
the ISBAR checklist (16 items across five domains: Identity,
Situation, Background, Assessment, and Recommendation).
Each item completed was assigned one point, with a max-
imum score of 16 per handover. Secondary outcomes in-
cluded improvements in specific ISBAR domains (e.g., pa-
tient identity, clinical status).

The exposure was the implementation of the ISBAR protocol,
including the standardized checklist and training. Predictors
of handover quality included resident experience (measured
as months of emergency medicine training beyond the min-
imum six months) and shift type (morning vs. evening). Po-
tential confounding factors included patient acuity (catego-
rized as low, moderate, or high based on triage scores), resi-
dent workload (number of patients managed per shift), and
time of handover (morning vs. evening). Effect modifiers in-
cluded the presence of faculty supervision during handovers,
which could influence adherence to the ISBAR protocol.

2.4. Data sources and measurement

Data were collected from handover forms completed by res-
idents during both pre- and post-intervention phases. Pre-
intervention, handovers relied on unstructured handwrit-
ten notes, while post-intervention, the standardized ISBAR
checklist was used. The checklist included:
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¢ Identity (I): Name, age, diagnosis, admission date, bed
number, brief history (6 items).

* Situation (S): Consciousness level, respiratory status, car-
diovascular status, motor function (4 items).

¢ Background (B): Medical history, drug history, substance
use, medications, laboratory tests, imaging findings (6
items).

* Assessment (A): Vital signs (blood pressure, pulse, temper-
ature, respiratory rate, SpO2, blood glucose) (1 composite
item).

¢ Recommendation (R): Follow-up consultations, imaging,
medication prescriptions (3 items).

Each item was scored as complete (1 point) or incomplete (0
points) based on whether the information was documented
on the handover form. The third author, independent of
the handover process, collected and reviewed forms to en-
sure consistency. Inter-rater reliability was assessed by hav-
ing a second investigator independently score 10% of forms,
achieving a Cohen’s kappa of 0.85, indicating strong agree-
ment.

2.5. Sample size

The sample size was calculated to detect a 20% improvement
in the mean ISBAR score (from an estimated baseline of 8 to
9.6 out of 16) with 80% power and a 5% significance level, as-
suming a standard deviation of 2.5 based on pilot data from
a similar study. Using a two-sample t-test, a minimum of
200 handovers per group (pre- and post-intervention) was re-
quired. We included 214 handovers per group to account for
potential missing data or exclusions, resulting in a total of 428
handovers.

2.6. Statistical methods

Data were analyzed using SPSS version 20. Quantitative vari-
ables (e.g., ISBAR scores, number of items completed per do-
main) were summarized as means and standard deviations.
The primary outcome (total ISBAR score) was compared be-
tween pre- and post-intervention groups using the Mann-
Whitney U test due to non-normal distribution (confirmed
by Shapiro-Wilk test, p<0.05). For categorical variables (e.g.,
completion of individual ISBAR items), frequencies and per-
centages were reported, and differences were assessed using
Pearson’s Chi-square test or Fisher’s exact test when expected
cell counts were low.

To control for confounding, multivariable linear regression
was used to adjust for patient acuity, resident workload, and
shift type. The model included interaction terms to ex-
plore potential effect modification by faculty supervision.
Subgroup analyses examined handover quality by shift type
(morning vs. evening) and resident experience level (6-12
months vs. >12 months). P-values <0.05 were considered sta-
tistically significant.
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2.7. Addressing bias

To minimize selection bias, all eligible residents were invited
to participate, and handovers were consecutively sampled
over a 10-day period in each phase. Information bias was
addressed by standardizing the ISBAR checklist and train-
ing residents to ensure consistent application. To reduce ob-
server bias, the third author, who was not involved in han-
dovers, collected and scored forms. Potential recall bias in
pre-intervention unstructured notes was mitigated by focus-
ing on documented information rather than verbal reports.

2.8. Handling missing data

Missing data occurred in <5% of handover forms, primarily
due to incomplete documentation of non-critical items (e.g.,
bed number). Missing data were handled using listwise dele-
tion for the primary analysis, as the proportion was low and
unlikely to bias results. A sensitivity analysis imputed miss-
ing values using the mean score for the respective domain,
and results were compared to ensure robustness.

2.9. Sensitivity analyses

Sensitivity analyses were conducted to assess the robustness
of findings. First, we re-analyzed the primary outcome ex-
cluding handovers with missing data to confirm consistency
with the main results. Second, we stratified analyses by pa-
tient acuity to evaluate whether high-acuity cases influenced
handover quality. Finally, we tested the impact of excluding
outliers (ISBAR scores >2 SD from the mean) to ensure results
were not driven by extreme values.

3. Results

In total, 428 clinical handovers were meticulously docu-
mented both prior to and following the intervention, with
each phase comprising 214 cases. Table 1 compares the base-
line characteristics of handovers between before and after in-
tervention phases. The data pertaining to the ISBAR checklist
were examined and analyzed in detail. The findings showed
that the quality of information conveyed during handovers
significantly improved, with the mean rank scores rising from
127.55 to 301.45, a difference confirmed as statistically signif-
icant by the Mann-Whitney test (P=0.001). The descriptive
statistics pertaining to the total scores as well as comparative
analysis of the mean rank scores across various domains pre-
and post- intervention are presented in Table 2.

Comparison of data completion before and after interven-
tion based on domains of each ISBAR items is presented in
table 3.

- In the patient identity domain, the mean rank handover
score increased notably from 145.41 to 283.59. The Mann-
Whitney test indicated this difference was highly significant
(P < 0.001). Among the specific items, accuracy in patient
name, age, diagnosis, admission date, bed number, and brief
history at the time of handover showed marked improve-
ments.
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- For the current situation aspect, the mean rank score im-
proved from 129.64 to 299.36, with the change being statis-
tically significant (P=0.001). Significant enhancements were
also observed in the assessment of consciousness level, res-
piratory status, cardiovascular condition, and motor func-
tion.

- Regarding the clinical background, the mean rank conveyed
information grew from 136.40 to 292.60, with statistical anal-
ysis confirming the significance of this increase (P=0.001).
Items such as past medical history, medication history, sub-
stance use, as well as laboratory and imaging results, all
showed substantive improvement.

- In the system status assessment domain, the mean rank
score rose from 156 to 273, again demonstrating a significant
difference (P=0.001). Key parameters—blood pressure, pulse,
temperature, respiratory rate, oxygen saturation, blood glu-
cose levels—and the interventions undertaken to manage
identified issues all improved markedly.

- Finally, in the necessary recommendations’ domain, the
mean rank score surged from 198.14 to 230.86, with the
Mann-Whitney test confirming this difference as statistically
significant (P=0.03). Follow-up plans, ongoing monitoring,
and crucial medication instructions for subsequent shifts
saw substantial gains. However, efforts to improve follow-up
consultations and educational components among residents
did not achieve a significant impact despite the intervention.

4, Discussion

Clinical handover stands as a cornerstone in safeguarding the
seamless continuity of patient care. An inadequately con-
ducted handover can jeopardize timely investigations, hin-
der the initiation of appropriate management plans, affect
resource allocation, and diminish patient satisfaction. Most
critically, patient safety remains the most directly impacted
domain within the realm of clinical handover, underscoring
its profound significance in healthcare delivery (2, 4).

The results align with and reinforce a broad body of evidence
indicating that structured communication tools, such as IS-
BAR, improve information transfer and patient safety across
varied clinical environments (2). Originally, this checklist
was employed to identify patients, introduce them to the res-
idents, and clarify the current condition and any urgent or
serious problems. It subsequently aided in the diagnosis of
the patient, the situation upon admission, medical history,
laboratory responses, and other clinical actions. Ultimately,
it underscored medical priorities during handover and any
specific treatments that needed to be administered immedi-
ately or as soon as possible.

Our findings demonstrated a more than twofold increase
in handover quality scores following the implementation
of the ISBAR communication protocol. Another study by
Doolan et al. conducted in a busy children’s hospital found
that, although ISBAR usage was inconsistent, the protocol
clearly identified deficiencies in handover quality and sug-
gested that standardized communication frameworks en-

hance overall handover practices (17). This underscores the
particular effectiveness of ISBAR in the high-stakes, fast-
paced environment of pediatric emergency medicine. No-
tably, ensuring accurate patient identification during han-
dover remains the most critical factor, as patient misidenti-
fication is regarded as a key patient safety indicator (18). Er-
rors in patient identification can lead to serious adverse out-
comes, including incorrect medication administration, in-
appropriate treatment, misdiagnosis, and receiving unsuit-
able care (19). A systematic review by Randmaa et al. found
that structured communication tools significantly enhance
the completeness and clarity of handover information (20).
Similarly, a study by Starmer et al. in pediatric settings re-
ported that adopting a standardized handoff bundle, resulted
in a 23% reduction in medical errors and a 30% decrease in
preventable adverse events (21). Our study also observed a
notable decrease in the frequency of transferred information
regarding bed numbers following the intervention. It appears
that clinicians may underestimate the importance of this de-
tail, potentially due to the possibility of patient movement
during their stay in the emergency department. According
to Thompson et al. (22), the use of the ISBAR tool in clini-
cal handovers by physicians did not significantly impact the
emphasis placed on patient identity or medical diagnosis, as
these elements were already regarded as routine in clinical
handover procedures prior to ISBAR’s implementation.

The substantial improvement in patient identity scores post-
ISBAR underscores the protocol’s effectiveness in reducing
one of the most common and hazardous errors during clin-
ical handover. In emergency settings, where high workload
levels can increase the risk of communication lapses, IS-
BAR helps standardize the handover process and ensures
that critical patient information, especially identity, is con-
sistently and reliably conveyed (23).

Our findings highlight the significant role of ISBAR in facil-
itating comprehensive and accurate communication of the
patient’s current clinical condition, with improvement reach-
ing more than 1.5 times the baseline. This enhancement is
critical for supporting timely and appropriate decision mak-
ing in emergency settings (24). Additionally, notable im-
provements were observed in the detailed assessment of key
clinical parameters, such as consciousness level, respiratory
status, cardiovascular condition, and motor function. These
elements are vital for accurately conveying the patient’s acu-
ity and informing subsequent management decisions.

The study also demonstrated that, prior to the intervention,
emergency medicine residents paid limited attention to con-
veying information about the patient’s current status, with
the most frequently recorded parameter being consciousness
level, accounting for only about 14% of handovers. Although
Thompson et al. (22) reported that the use of ISBAR did not
significantly impact the quality of information about the pa-
tient’s current problem, other studies have shown that imple-
menting ISBAR can indeed improve documentation in this
area (25, 26).
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Miiller et al. found that the use of SBAR significantly en-
hanced the completeness of vital patient information, in-
cluding neurological and cardiopulmonary status, during
handovers in acute care settings (27). Specifically, in emer-
gency medicine, Starmer et al. emphasized that standard-
ized handoff protocols reduce communication errors related
to the patient’s current clinical condition, thereby decreasing
the incidence of adverse events (21).

The present study demonstrated that, following the interven-
tion, there was a significant increase in the attention given
to patients’ clinical histories during handovers. Prior to the
intervention, documentation of laboratory abnormalities, a
key component of patient history, had been performed in
only approximately 43% of cases. However, after the inter-
vention, the amount of documented information increased
significantly across all categories. This suggests that, initially,
minimal emphasis was placed on recording comprehensive
clinical histories during patient handovers, this is consistent
with other studies (28).

Our findings are consistent with the existing literature, em-
phasizing the pivotal role of structured communication tools
in enhancing handover quality. Miiller et al. (27) reported
that implementing the ISBAR framework in pediatric emer-
gency handovers substantially improved the completeness
and clarity of exchanged information, especially concerning
patient history and diagnostic findings. Similarly, Randmaa
etal. (20) noted that adopting ISBAR reduced instances of in-
formation omission and increased the confidence of health-
care providers during emergency communications.
thermore, the observed improvements in conveying medi-

Fur-

cation and substance use histories align with the findings
of Dunsford’s survey, which demonstrated that structured
communication protocols facilitate more accurate identifi-
cation and transmission of critical patient safety informa-
tion, thereby helping to prevent medication errors (29). This
is particularly vital in pediatric emergency care, where in-
complete or inaccurate handovers can lead to delays or er-
rors in treatment. However, it is important to recognize that
maintaining consistent adherence to ISBAR protocols over
time remains challenging. Continuous training and strong
institutional support are essential to sustain these improve-
ments and foster ongoing compliance.

It appears that prior to the introduction of the standardized
content for clinical handovers, residents did not give ade-
quate attention to this aspect. Additionally, it can be inferred
that, before familiarization with these items, residents were
unaware of the importance and necessity of informing col-
leagues about the patient’s vital signs during handover. This
finding is consistent with the results of Beigmoradi et al. (30),
who found that during patient handovers, there was limited
focus on the assessment of vital signs. A prospective study
conducted by Doolan et al. at a busy pediatric hospital re-
vealed that, despite receiving ISBAR training, key ’risk’ pa-
rameters, including vital signs, were frequently omitted. This
highlights the need for improved adherence and underscores
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the vital role that structured protocols play in enhancing the
transmission of essential clinical data (17). While ISBAR ap-
pears to promote greater completeness and accuracy in vi-
tal sign reporting, thereby supporting the timely and effec-
tive management in pediatric emergency care, challenges re-
lated to consistent adherence and application remain. These
findings emphasize the importance of ongoing training, re-
inforcement, and organizational support to fully realize the
benefits of the protocol (17, 24, 31).

The high percentage of information provided in the recom-
mendations section related to follow-up advice, even prior to
the intervention, indicates that residents consistently placed
special emphasis on this aspect. This finding aligns with the
results of studies by Fahim Yegane et al. (25) and Achrekar et
al. (26), but contradicts the findings of Thompson et al. (22).
Our results are consistent with prior research that highlights
the positive impact of structured handover protocols, on the
quality of communication concerning clinical recommenda-
tions. For instance, O’Hagan et al. (32) reported that im-
plementing ISBAR significantly improved the transmission
of follow-up plans and care instructions during patient han-
dovers, thereby reducing the risk of adverse events caused by
miscommunication.

Nonetheless, it is noteworthy that, despite these overall
improvements, our study found that efforts to strengthen
follow-up consultations and educational engagement among
residents did not achieve statistical significance. This obser-
vation echoes the insights of Doolan et al. who highlighted
the challenges of fully integrating educational components
and ensuring consistent follow-up communication within
the hectic environment of emergency workflows (17). Factors
such as time limitations, resident workload, and variable in-
stitutional support appear to pose obstacles to the adoption
of these more nuanced aspects of handover communication.
Although ISBAR's efficacy is widely recognized across diverse
areas of healthcare, its application in pediatric emergency
care requires careful consideration. Structured communica-
tion tools such as ISBAR are essential in pediatric contexts
due to unique challenges, including weight-based medica-
tion dosing and the need to convey critical values with un-
equivocal clarity, which may differ from adult thresholds (33,
34).

The World Health Organization and other international bod-
ies have endorsed ISBAR as a robust framework for clini-
cal handovers, and its adoption is broadly recommended
to reduce communication-related errors and enhance pa-
tient safety (35).
demonstrating a significant improvement in the quality and

Our findings reinforce this guidance by

completeness of handovers among emergency medicine res-
idents. This highlights that ISBAR is not solely a validated
instrument for general medicine, but also provides a highly
effective, adaptable framework that can be applied across a
broad spectrum of clinical contexts (36), and can be tailored
to the specific needs of a pediatric emergency department.

Future research would benefit from a more rigorous design,
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such as a randomized controlled trial, to more definitively
establish the protocol’s effectiveness. Additionally, although
the ISBAR checklist provides a standardized framework, sub-
jective interpretation of its items by individuals could intro-
duce variability in handover scores—a common challenge in
observational studies of this nature. Furthermore, the two
data-collection periods (pre- and post-intervention) were
separated temporally, allowing for differences in patient de-
mographics, disease severity, or other unmeasured variables
to influence the results.

The implementation of a standardized, guideline-based
structured handover template in emergency medicine set-
tings offers substantial potential to transform clinical prac-
tice. By formalizing the handover process, healthcare pro-
fessionals can ensure that the transfer of patient information
is accurate, complete, and consistently aligned with best-
practice standards. This not only promotes greater adher-
ence to established protocols but also leads to measurable
improvements in the overall quality of care delivered to pa-
tients.

Furthermore, structured handover processes are instrumen-
tal in minimizing errors and omissions that can arise dur-
ing shift changes or patient transfers, thereby safeguarding
patient safety. Comprehensive and systematic communica-
tion at these critical junctures is vital to prevent misunder-
standings and to support continuity of care. To realize these
benefits, it is imperative that healthcare organizations prior-
itize the education and training of their staff on the use of
standardized handoff tools and procedures. Therefore, it is
strongly recommended that healthcare professionals, in both
clinical practice and academic training environments, par-
ticipate in ongoing education programs centered on effective
handoff techniques.

5. Limitations

A primary limitation of this study is its pre- and post-
intervention design conducted in the absence of a concur-
rent control group. This design exposes the study to po-
tential biases, most notably the Hawthorne effect, wherein
participants alter their behavior due to awareness of be-
ing observed, which may have contributed to the observed
improvements in handover quality. Although the results
demonstrate a statistically significant change, attributing the
entire effect to the ISBAR protocol is challenging, as simulta-
neous enhancements or broader changes in clinical practice
during the study period could have influenced the outcomes.
Beyond potential bias, imprecision constitutes another limi-
tation. The single-center design, while suitable for evaluating
the targeted intervention, may not capture the full variabil-
ity of clinical practice across different hospitals or regions;
consequently, the generalizability of the findings may be lim-
ited to similar institutional and cultural contexts. The effec-
tiveness of the ISBAR protocol may depend on factors such
as the baseline level of communication proficiency, existing
handover processes, and resource availability at a given insti-

tution. These potential biases should be carefully considered
when interpreting the results.

6. Conclusions

Adopting a standardized ISBAR handover protocol in a high-
stakes pediatric environment ED significantly enhances the
accuracy and completeness of patient handovers, thereby
reducing the potential for errors and strengthening patient
safety. These findings should be regarded as a promising ini-
tial step, and further research is required to validate these re-
sults.
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VIR Comparing the baseline characteristics of handovers between before and after intervention phases

Character Phase P value
Pre-intervention Post- intervention
Resident experience (months) 8.2+3.8 8.5+4.0 0.62
Shift type (morning) 107 (50.0) 105 (49.1) 0.85
Patient acuity™® 75 (35.0) 77 (36.0) 0.82
Resident workload (patients per shift) 14.5+4.2 14.3+4.1 0.71
Time of handover (morning) 107 (50.0) 105 (49.1) 0.85
Supervision (yes) 98 (45.8) 100 (46.7) 0.86
Patient age (years) 57+4.2 56+4.1 0.90
Patient gender (female) 99 (46.3) 99 (46.3) 0.99
Medical complexity 92 (43.0) 93 (43.5) 0.89

Data are presented as mean + standard deviation (SD) or number (%).* Based on triage score.

VNP Descriptive statistics before and after intervention

Status Pre-intervention Post- intervention P value
Total score Rank* Total score Rank

1 3.89+0.82 (1-5) 145.41 5.09 £ 0.92 (3-6) 283.59 <0.001

S 0.25 £ 0.47 (0-2) 129.64 3.10 £ 1.49 (0-4) 299.36 <0.001

B 1.22 +1.08 (0-4) 136.40 3.77 +£1.80 (0-6) 292.60 <0.001

A 0.04 £ 0.21 (0-1) 156.00 0.59 +0.49 (0-1) 273.00 <0.001

R 0.72 £ 0.68 (0-3) 198.14 1.07 £ 1.03 (0-3) 230.86 0.03

Data are presented as mean + standard deviation (minimum-maximum number of completed items). *: Mean rank
(Mann-Whitney Test for Significant Differences). I: Identify; S: Situation; B: Background; A: Assessment; R: Recommendation.

PEVDERA Comparison of data completion before and after intervention)

Domains Items Pre-intervention Post-intervention P value
Name 207 (96.7) 214 (100.0) 0.015
Age 205 (95.8) 213 (99.5) 0.020
Patient identity Diagnosis 138 (64.5) 187 (87.4) <0001
Admission date 0 (0.0) 167 (78.0) <0001
Admission bed 140 (65.4) 108 (50.5) 0.002
Brief history 144 (67.3) 202 (94.4) <0001
Awareness 30 (14.0) 172 (80.4) <0001
Current situation Respiratory situation 23 (10.7) 173 (80.8) <0001
Cardiac situation 1(0.5) 152 (71.0) <0001
Mobility 0 (0.0) 167 (78.0) <0001
Clinical background Past medical history 32 (15.0) 156 (72.9) <0001
Drug history 12 (5.6) 144 (67.3) <0001
Alcohol and drug dependency 2(0.9) 144 (67.3) <0001
Medication 65 (30.4) 109 (50.9) <0001
Laboratory tests 94 (43.9) 157 (73.4) <0001
Imaging 57 (26.6) 98 (45.8) <0001
System assessment Vital signs 10 (4.7) 127 (59.3) <0001
Follow-up consultation 116 (54.2) 119 (55.6) 0.771
Recommendations Follow-up imaging 33 (15.4) 59 (27.6) 0.002
Medication prescription 6 (2.8) 51 (23.8) <0001

Data are presented as number (%).
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