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Completeness of the operating room to
intensive care unit handover: a matter of
time?
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Abstract

Background: Handovers of post-anesthesia patients to the intensive care unit (ICU) are often unstructured and
performed under time pressure. Hence, they bear a high risk of poor communication, loss of information and
potential patient harm.
The aim of this study was to investigate the completeness of information transfer and the quantity of information
loss during post anesthesia handovers of critical care patients.

Methods: Using a self-developed checklist, including 55 peri-operative items, patient handovers from the operation
room or post anesthesia care unit to the ICU staff were observed and documented in real time. Observations were
analyzed for the amount of correct and completely transferred patient data in relation to the written
documentation within the anesthesia record and the patient’s chart.

Results: During a ten-week study period, 97 handovers were included. The mean duration of a handover was 146
seconds, interruptions occurred in 34% of all cases. While some items were transferred frequently (basic patient
characteristics [72%], surgical procedure [83%], intraoperative complications [93.8%]) others were commonly missed
(underlying diseases [23%], long-term medication [6%]). The completeness of information transfer is associated with
the handover’s duration [B coefficient (95% CI): 0.118 (0.084-0.152), p<0.001] and increases significantly in handovers
exceeding a duration of 2 minutes (24% ± 11.7 vs. 40% ± 18.04, p<0.001).

Conclusions: Handover completeness is affected by time pressure, interruptions, and inappropriate surroundings,
which increase the risk of information loss. To improve completeness and ensure patient safety, an adequate time
span for handover, and the implementation of communication tools are required.
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Background
In most hospitals the transfer of critically ill patients be-
tween different units, such as the operating room (OR)
and the intensive care unit (ICU), are routine proce-
dures. Whenever care is handed over, however, patient
safety relies on effective communication between care

providers and a complete transfer of relevant informa-
tion. Multiple studies demonstrated that poor handovers
may result in medical errors and patient harm [1–6]. Pa-
tient handover during anesthesia care as a factor of pa-
tient safety and risk management has become an issue of
growing interest [7]. At present, too often these hand-
overs are unstructured and performed in a traditional ad
hoc fashion that rarely provides an appropriate transfer
of necessary information [8].
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The potential risk of ineffective communication during
handover, which may lead to medical errors and sentinel
events, has been demonstrated [3–6]. According to the
Joint Commission on Accreditation of Healthcare Orga-
nizations over 60 % of adverse events in health care
could be traced back to communication failure between
physicians [3, 9]. Major risk factors for ineffective hand-
overs include the lack of standardized procedures, time
pressure, interruptions, suboptimal surroundings, multi-
tasking, inadequate feedback between sender and re-
ceiver, and the absence of safety culture [8, 10–12].
Transferring patients in the perioperative setting, in-

cluding the OR, the post-anesthesia care unit (PACU),
and the ICU, poses specific challenges. The members of
the multidisciplinary team, such as anesthesiologists, sur-
geons, intensivists, and nurses, may focus on different as-
pects of care. Furthermore, post-operative patient
transfers usually consist not only of a verbal handover but
also of physical patient transfer between two different
teams during which information loss may occur [13, 14].
Moreover, in the assumption to reduce handover time,
multiple procedures are often in progress simultaneously.
As handover quality directly impacts patient safety,

multiple efforts were made to improve communication
skills, such as team training, standardizing of procedures
and communication, and implementing cognitive aids,
like checklists [15].
Recently, several studies investigated patient handovers

and observed the transfers from the emergency medical
service to the emergency department [16, 17] or the ICU
[18], and from ICU to OR [19] or the general ward, re-
spectively [20]. Others included only separate subgroups,
like cardiac surgical [21] or pediatric patients [22, 23], or
they focused on specific healthcare professionals, such as
nursing staff [18, 24].
As there is only limited data available, this study aims

to prospectively evaluate the post-operative handover
completeness, as an aspect of quality, of critically ill pa-
tients from anesthesia to a multidisciplinary surgical
ICU.

Methods
This prospective observational study was conducted in
2014 in a teaching university hospital in Germany. The
study was approved by the ethics committee of Witten/
Herdecke University (No. 108/2011) according to the
Declaration of Helsinki. Written informed consent was
obtained from all patients prior to study inclusion. All
included patients underwent elective surgery and were
transferred from the OR or the PACU to the ICU
postoperatively.
Patients under the age of 18 years and those who had

surgery without general or regional anesthesia were
excluded.

Over a ten-week-period during regular day shifts all
post-operative patient handovers were prospectively ob-
served, whenever a patient was transferred from the OR/
PACU to the ICU. Observations took place at the pa-
tient transfer room. Documentation of all handovers be-
tween anesthesiologists and intensivists was performed
by an independent single researcher, who did not engage
in the situation or the conversation between the physi-
cians. Patients, whose handovers were not observed en-
tirely or who had incomplete charts, were excluded.
In preparation of this study, a 55 item checklist for

data recording was developed based on a literature re-
view on the quality of post-operative handovers, the hos-
pital’s standardized anesthesia records, and a
standardized patient questionnaire from the pre-
anesthetic assessment. The items on the checklist repre-
sented those on the standardized anesthesia files. All in-
formation that was transferred during the handover was
documented on this 3-part checklist, which was struc-
tured in a pre-, intra-, and post-operative section.
The pre-operative section contained the following: Pa-

tient’s characteristics (name, age), medical history;
American Society of Anesthesiologists physical status
classification (“ASA-score”); pre-existing conditions (car-
diovascular, pulmonary, neurological, hepatic, renal,
metabolic, infectious or muscular diseases; allergies);
long-term medication; anesthesia-related risks; anatom-
ical features and substance abuse.
The intra-operative items included: Performed surgical

procedure; complications or changes during the proced-
ure; type of anesthesia; airway management; catheters
(intravascular, nerve block, urinary etc.); hemodynamic;
infusions and transfusions; blood loss; antibiotic treat-
ment; anesthesiological course and pain management.
The post-operative data contained the postoperative

diagnosis, pain therapy, drains, and other specific
features.
In addition, the duration of each handover (time from

first until last verbal communication concerning the pa-
tient) as well as the number and the reason of interrup-
tions also recorded.
The checklist was tested for applicability during a trial

period. Moreover, all involved medical personnel of the
Department of Anesthesiology and Intensive Care Medi-
cine (including the ICU staff) was informed that an ob-
servation of post-anesthesia handovers would take place
for study purposes. However, no information regarding
the content or subject of the study was disclosed.
The information collected during the observed hand-

overs was compared to anesthesia records and patient
charts by the same investigator.
Collected data were directly transferred into a spread-

sheet (Microsoft Excel® for Mac, 2011, Microsoft Cor-
poration, USA), pseudonymised, and verified

Dusse et al. BMC Anesthesiology           (2021) 21:38 Page 2 of 8



independently by a second investigator. This was
followed by a descriptive analysis of quantities and per-
centages, as well as a linear regression analysis and com-
parison of means (ANOVA) using SPSS (SPSS Statistics
22, IBM Corporation, Armonk, NY, USA).

Results
During the study period a total of 102 patient handovers
were observed. Five handovers had to be excluded after-
wards due to incomplete records. Thus, a total of 97
handovers were included in the study. Patient character-
istics are shown in Table 1.
The average duration of the handover was 2:26 min

(range 0:15 min to 8:40 min). In 34 % of the observed
cases the patient handover was interrupted at least once.
Interruptions were caused by handling the patient in
52 %, by phone calls in 42 %, and by other reasons in 6 %
of all included cases.
73 % of all handovers were conducted by resident phy-

sicians, 25 % by anesthesiology specialists, and one (1 %)
handover was conducted by a senior physician and a
caregiver, respectively. Recipients of all handovers were
the ICU-physician and ICU nurse. Surgeons were not
present.
The results of the handover observations are presented

in Figs. 1, 2 and 3. Results are presented as a percentage
of correct and completely transferred patient data.
Regarding pre-operative information, the patient name

was verbalized in 72 % of all cases and the age in 36 %.
Primary diseases were transferred completely in 23 % of
the cases (Fig. 1). Previous medication and allergies were
communicated in 6 % and 42 %, respectively (Fig. 2). In
50 % of the cases, the infectious status of the patient was
mentioned. Concerning the specific medical history, the
data transferred correctly varies in a wide range between
0 % (chronic obstructive pulmonary disease [COPD]) to

100 % (Parkinson Disease, liver diseases, musculoskeletal
disorder). In addition, it was noticeable that the long
term medical history was rarely communicated (6 %), al-
though data were available in the file in 63 % of all cases.
Even the ASA-Score was mentioned only in 1 % of all
cases.
Regarding intra-operative data (Fig. 3), information

about the surgical procedure was ransferred correctly in
82 % of all cases. Though, in three cases (3 %) the trans-
ferred surgical details differed from the procedure that
was documented in the patients’ chart. The type of
anesthesia and airway management was communicated
only in 15 % and 20 % of the cases, respectively. In con-
trast, information about intra-operative blood product
administration was regularly mentioned (96 %).
The results of the post-operative data revealed that the

rate of complete and correct information transfer was
no more than 50 % over all four items. Pain therapy and
diagnostics were communicated in 38 % and 41 % of all
cases, respectively. Whereas special aspects were men-
tioned in 50 %, and information about drains were com-
municated least often (33 %).
A multivariate linear regression analysis including of

the handover’s duration and the occurrence of interrup-
tions revealed a significant relation between the hand-
over’s duration and the percentage of correctly and
completely transferred information (standardized ß coef-
ficient 0.579, p < 0.001). Interruptions (phone calls,
handling the patient, other) did not have any measurable
significant impact on handover sufficiency (standardized
ß coefficient − 0.010, p > 0.05). An univariate linear re-
gression analysis calculating the relation of the hand-
over’s duration on the completeness revealed a B
coefficient of 0.118 with a 95 % confidence interval of
0.084–0.152 (Fig. 4).
Moreover, the variables were categorized into three

groups according to the handover duration: handover
duration of less than 2:00 minutes (d1, n = 33 hand-
overs), 2:00 to 3:00 minutes (d2, n = 34), and more than
3:00 minutes (d3, n = 30). The comparison of means
demonstrates a significant difference between group d1
and d2 (24 % ± 11.7 vs. d2 40 % ± 18.04, p < 0.001) but
not between d2 and d3 (48 % ± 13.4) (Fig. 5).

Discussion
The study demonstrates that an unstructured informa-
tion management during handover of ICU patients has
significant deficits. In many cases information is not
communicated correctly by the anesthesiologists to the
receiving ICU staff. These results underline findings of
previous studies, which focused on several different clin-
ical settings in which handovers of critical patients are
performed frequently [2, 23, 25]. The fact that incom-
plete handovers with loss of information may contribute

Table 1 Patients’ characteristics

Age, years

Mean±SD Min. Max.

59±17,9 20 94

ASA, n (%)

I II III IV V

0 26 (27) 46 (47) 18 (18) 1 (1)

Surgical specialisation, n (%)

NS TS AS VS misc.

40 (41) 13 (13) 35 (36) 6 (6) 3 (3)

Infectious status, n (%)

isolation

18 (19)

SD standard deviation, ASA American Society of Anaesthesiologists physical
status classification, NS neurosurgery, TS trauma surgery, AS abdominal
surgery, VS vascular surgery, misc. miscellaneous
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to adverse events and poor patient outcomes has been
reported repeatedly [1, 15, 26]. However, patient safety
can be easily increased by implementing structured
handoffs, even with the aid of checklists or standardized
protocols [26]. For instance, the introduction of a 19-
item surgical safety checklist led to a decline of mortality
and complications rates [27]. However, according to a
recent study, the number of intraoperative handovers
alone is not associated with the patient’s outcome [28],
but this study did not consider the characteristics of in-
tensive care patients and the specific challenges of post-
operative transfers, which apparently bear an additional
risk of losing important information.
Regarding patient safety, structured communication

schemes, such as the SBAR (Situation, Background, As-
sessment, Recommendation), recommended by the
world health organization (WHO) [3], as well as other
schemes like SOAP (Subjective, Objective, Assessment,
Plan), and I-PASS (Illness severity, Patient summary, Ac-
tion list, Situation awareness and contingency plans,
Synthesis by receiver) may lead to a higher quality of in-
formation transfer.

In anesthesiological practice, SBAR has been shown to
improve the communication between professionals, en-
hance the safety climate and decrease the incidence of
errors [29–31]. However, the use of a communication
pattern alone does not guarantee a high quality of infor-
mation transfer in critical care patients, as various fac-
tors may negatively affect patient handovers [32]. In the
current study, it could be demonstrated that 33 of 97
(34 %) handovers were interrupted, in most cases by
handling the patient, phone calls, or even private conver-
sation. Multitasking [15], lack of time [33], as well as
hectic und crowded circumstances are common causes
for disturbed communication [34]. Thus, a calm atmos-
phere is needed for a focused handover. Even if an
unpreventable interruption occurs, a handover checklist
may help to resume to a structured communication
without losing information.
In this study, 46 % of the handovers were performed

by resident physicians. Thus, checklists may help less ex-
perienced anesthesia residents, who commonly per-
formed the majority of handovers and are more prone
for deficits in communication [25].

Fig. 1 Percentage of the preoperative data documented and correctly verbally communicated during handover, n = observed number of cases
ASA: American Society of Anesthesiologists

Fig. 2 Percentage of the pre-existing diseases documented and correctly verbally communicated during handover, n = observed number of
cases; CHD: Coronary Heart Disease; PONV: postoperative nausea and vomiting; TIA: transient ischemic attack; GCS: Glasgow Coma Scale; COPD:
chronic obstructive pulmonary disease
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Transfers of peri-operative patients are often per-
formed under considerable time pressure. The aim to re-
duce turnover time in the OR may be one of the main
reasons why anesthetist’s handovers were typically brief
and took place amidst a range of side activities [25, 33].
Interestingly, simultaneous handovers were just

about 12 seconds faster than sequential handovers
[11]. Therefore, multitasking during patient handoffs
for presumed time saving purposes appears disput-
able. However, an “adequate time span” for a hand-
over is difficult to define. In this study the duration
of handover showed a wide range between 15sec and
8:40 min. Yet, an average of 2:26 min appears rela-
tively short for a complete transfer of the patient’s
clinical data, especially in comparison with the results
of other studies [35, 36]. The completeness of a
handover seems to be affected by its duration (Fig. 4).

A longer handover time increases the likelihood that
more information will be transferred. In particular,
handover duration of less than two minutes is associ-
ated with a significantly increased risk of information
loss (Fig. 5). The results of this study revealed that
about one third of all observed handovers took less
than 2:00 minutes. Such a brief time period can
hardly suffice for an adequate transfer of information.
On the other hand, the wide variation of handover
completeness even in group d2 and d3 shows that a
longer handover duration alone does not necessarily
leads to a higher completeness.
To reduce handover time without affecting its qual-

ity, recently a handover protocol which includes For-
mula 1 pit stop and aviation models for quality and
safety was developed. This protocol not only led to a
reduction of handover duration, but also reduced the

Fig. 3 Percentage of the intra-operative data documented and correctly verbally communicated during handover, n = observed number of cases;
ECG: electrocardiogram; PiCCO: Pulse Contour Cardiac Output

Fig. 4 Dependency of handover completeness on duration. Data is shown as percentage of correctly transferred information (y-axis) against the
duration of the respective handover (x-axis). Each circle represents one handover
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rates of technical errors and handover omissions [37].
This highlights the benefits of a structured handover
protocol.
The informational content transferred between the in-

volved physicians demonstrated a wide range (0–100 %).
Common diseases and obvious facts are reported less
frequently than less-common characteristics. A history
of common neurological, cardiovascular, and metabolic
disorders were reported in less than 35 %, however, in-
formation of liver failure and musculoskeletal diseases
were transferred in 100 % of the cases. This may be due
to the fact that the consideration of these common pa-
tients’ characteristics is part of the standard treatment
on ICU and therefore is not necessarily regarded as an
important fact by the reporting anesthetist. In addition,
some information may not be transferred because the
intensivist can take them just as well from the file, such
as the long-term medication.
The presence of COPD has not been transferred in

one single handover. This information, however, may re-
quire a specific post-operative therapy at an early stage,
like NIV, or might, if unknown, result in problems of
weaning from mechanical ventilation [38]. Similarly,
missing information on the presence of a difficult airway
or allergies can be life threatening in case of an intub-
ation in the ICU or the administration of drugs.
Details about drains, diagnoses, and other specific sur-

gical aspects were communicated correctly in less than

50 % of the cases. This highlights the need for surgeons
to contribute to the post-operative handover, which has
to be given at the patient’s bedside und conducted as a
face-to-face conversation with the presence of four key
providers, namely the delivering anesthesia provider and
surgeon, the ICU physician, and the ICU nurse [39].
This study has limitations. Regarding previous studies

which included 400 to 800 patients [2, 20, 23], the sam-
ple size of this study is relatively small. Nevertheless, the
results revealed in the current study are representative
for the researchers’ hospital and are in accordance with
the literature.
The checklist used to observe the handovers was de-

signed on base of the standardized anesthesia forms and
literature review and has not been validated. For our
study’s purpose, a complete checklist represents a per-
fect handover. The clinical impact of a “complete” hand-
over on patient outcome, however, remains unclear.
Handovers of patients arriving from the OR and the

PACU were not distinguished. Due to different time
points, personnel, and care settings, handover complete-
ness may have been affected.
Although the observer did not actively interact with

the physicians, his physical presence alone may influence
the manner in which the handover is carried out (Haw-
thorne effect) [40]. The observer had no specific training
in observing techniques and no cross validation was per-
formed. Furthermore, the observer only recorded

Fig. 5 Comparison of means in groups according to the handover duration. *P < 0.001
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whether an item of the checklist was mentioned or not.
Handover content not included in the checklist, but also
of importance to communicate, was not recorded.
Though, the pertinence of the discrepancy between sent
and received information during a handover can be rele-
vant [32], it was not part of the study to investigate
whether the transferred information has been
understood.

Conclusions
Unstructured patient handovers from post-anesthesia to
ICU differ in quality and are often incomplete. Relevant
information is lost, even though it may be of importance
for the current treatment and the patient’s safety. The
use of structured communication skills, specific check-
lists, and, in particular, an adequate time span could im-
prove the handover completeness and thus the quality.
Nevertheless, time pressure, interruptions, an outdated
safety culture, and inappropriate cooperation among dif-
ferent disciplines remain issues to be solved in the future
to make the transfer of critical patients as safe as
possible.

List of Abbreviations
ASA: American Society of Anesthesiologists; CI: Confidence interval;
CHD: Coronary Heart Disease; COPD: Chronic obstructive pulmonary disease;
ECG: Electrocardiogram; GCS: Glasgow Coma Scale; ICU: Intensive Care Unit;
I-PASS: Illness severity, Patient summary, Action list, Situation awareness and
contingency plans, Synthesis by receiver; OR: Operating room; PACU: Post-
anesthesia care unit; PONV: Postoperative nausea and vomiting;
SBAR: Situation, Background, Assessment, Recommendation;
SOAP: Subjective, Objective, Assessment, Plan; TIA: Transient ischemic attack;
WHO: World health organisation

Acknowledgements
Not Applicable.

Authors’ contributions
FW, AB initiated the study. FW, AB, RJ contributed to the study design. JP, AB
acquired the data. FD, JP, AB, MS, FW analyzed and interpreted the data. FD,
JP, MS drafted the manuscript. FD, MS, FW critically revised the manuscript.
All authors read and approved the final manuscript.

Funding
This research did not receive grants from any funding agency in the public,
commercial or not-for-profit sectors.

Availability of data and materials
All relevant data is included in the manuscript. The Raw datasets used and
analyzed during the current study are available from the corresponding
author on reasonable request.

Ethics approval and consent to participate
The study was approved by the ethics committee of Witten/Herdecke
University (Prot. No. 108/2011; Date of approval 17.11.2011) according to the
Declaration of Helsinki. Written informed consent was obtained from all
patients prior to study inclusion.

Consent for publication
Not applicable in that the manuscript does not contain data from any
individual person.

Competing interests
None of the authors declare to have any conflicts of interests.

Author details
1Department of Anesthesiology and Intensive Care Medicine, University
Witten/Herdecke, Medical Center Cologne-Merheim, Ostmerheimer Str. 200,
51109 Cologne, Germany. 2Department of Anesthesiology and Intensive Care
Medicine, University Hospital of Cologne, Kerpener Str. 62, 50937 Cologne,
Germany.

Received: 13 August 2020 Accepted: 18 January 2021

References
1. Arora V, Johnson J, Lovinger D, Humphrey HJ, Meltzer DO. Communication

failures in patient sign-out and suggestions for improvement: a critical
incident analysis. Qual Saf Health Care. 2005;14(6):401–7. https://doi.org/10.
1136/qshc.2005.015107.

2. Milby A, Böhmer A, Gerbershagen MU, Joppich R, Wappler F. Quality of
post-operative patient handover in the post-anaesthesia care unit: a
prospective analysis. Acta Anaesthesiol Scand. 2014;58(2):192–7. https://doi.
org/10.1111/aas.12249.

3. World Health Organisation. WHO Collaborating Centre for Patient Safety
Solutions. Communication during Patient Handovers. In: Patient Safety
Solutions. vol. 1: World Health Organisation; 2007.

4. Apker J, Mallak LA, Gibson SC. Communicating in the “gray zone”:
perceptions about emergency physician hospitalist handoffs and patient
safety. Acad Emerg Med. 2007;14(10):884–94. https://doi.org/10.1197/j.aem.
2007.06.037.

5. Kitch BT, Cooper JB, Zapol WM, Marder JE, Karson A, Hutter M, Campbell EG.
Handoffs causing patient harm: a survey of medical and surgical house staff.
Jt Comm J Qual Patient Saf. 2008;34(10):563–70.

6. Riesenberg LA, Leitzsch J, Cunningham JM. Nursing handoffs: a systematic
review of the literature. Am J Nurs. 2010;110(4):24–34. https://doi.org/10.
1097/01.NAJ.0000370154.79857.09.

7. Jones PM, Cherry RA, Allen BN, Jenkyn KMB, Shariff SZ, Flier S, Vogt KN,
Wijeysundera DN. Association between handover of anesthesia care and
adverse postoperative outcomes among patients undergoing major
surgery. JAMA. 2018;319(2):143–53. https://doi.org/10.1001/jama.2017.20040.

8. Bagian JP, Paull DE. Handovers during anesthesia care: patient safety risk or
opportunity for improvement? JAMA. 2018;319(2):125–7. https://doi.org/10.
1001/jama.2017.20602.

9. The Joint Commission. The Joint Commission releases improving America’s
hospitals: a report on quality and safety. Jt Comm Perspect. 2007;27(5):1,3.

10. Frankel RM, Flanagan M, Ebright P, Bergman A, O’Brien CM, Franks Z, Allen
A, Harris A, Saleem JJ. Context, culture and (non-verbal) communication
affect handover quality. BMJ Qual Saf. 2012;21(Suppl 1:i):121–8. https://doi.
org/10.1136/bmjqs-2012-001482.

11. van Rensen EL, Groen ES, Numan SC, Smit MJ, Cremer OL, Tates K, Kalkman
CJ. Multitasking during patient handover in the recovery room. Anesth
Analg. 2012;115(5):1183–7. https://doi.org/10.1213/ANE.0b013e31826996a2.

12. The Joint Commission. Inadequate hand-off communication. Sentinel
Event Alert 2017(58):1–6.

13. Bonifacio AS, Segall N, Barbeito A, Taekman J, Schroeder R, Mark JB.
Handovers from the OR to the ICU. Int Anesthesiol Clin. 2013;51(1):43–61.
https://doi.org/10.1097/AIA.0b013e31826f2b0e.

14. Mukhopadhyay D, Wiggins-Dohlvik KC, MrDutt MM, Hamaker JS, Machen
GL, Davis ML, Regner JL, Smith RW, Ciceri DP, Shake JG. Implementation of
a standardized handoff protocol for post-operative admissions to the
surgical intensive care unit. Am J Surg. 2018;215(1):28–36. https://doi.org/10.
1016/j.amjsurg.2017.08.005.

15. Segall N, Bonifacio AS, Schroeder RA, Barbeito A, Rogers D, Thornlow DK,
Emery J, Kellum S, Wright MC, Mark JB, et al. Can we make postoperative
patient handovers safer? A systematic review of the literature. Anesth Analg.
2012;115(1):102–15. https://doi.org/10.1213/ANE.0b013e318253af4b.

16. Reay G, Norris JM, Alix Hayden K, Abraham J, Yokom K, Nowell L, Lazarenko
GC, Lang ES. Transition in care from paramedics to emergency department
nurses: a systematic review protocol. Syst Rev. 2017;6(1):260. https://doi.org/
10.1186/s13643-017-0651-z.

17. Najafi Kalyani M, Fereidouni Z, Sarvestani RS, Hadian Shirazi Z, Taghinezhad
A. Perspectives of patient handover among paramedics and emergency
department members; a qualitative study. Emerg (Tehran). 2017;5(1):e76.

18. Bergs J, Lambrechts F, Mulleneers I, Lenaerts K, Hauquier C, Proesmans G,
Creemers S, Vandijck D. A tailored intervention to improving the quality of

Dusse et al. BMC Anesthesiology           (2021) 21:38 Page 7 of 8

https://doi.org/10.1136/qshc.2005.015107
https://doi.org/10.1136/qshc.2005.015107
https://doi.org/10.1111/aas.12249
https://doi.org/10.1111/aas.12249
https://doi.org/10.1197/j.aem.2007.06.037
https://doi.org/10.1197/j.aem.2007.06.037
https://doi.org/10.1097/01.NAJ.0000370154.79857.09
https://doi.org/10.1097/01.NAJ.0000370154.79857.09
https://doi.org/10.1001/jama.2017.20040
https://doi.org/10.1001/jama.2017.20602
https://doi.org/10.1001/jama.2017.20602
https://doi.org/10.1136/bmjqs-2012-001482
https://doi.org/10.1136/bmjqs-2012-001482
https://doi.org/10.1213/ANE.0b013e31826996a2
https://doi.org/10.1097/AIA.0b013e31826f2b0e
https://doi.org/10.1016/j.amjsurg.2017.08.005
https://doi.org/10.1016/j.amjsurg.2017.08.005
https://doi.org/10.1213/ANE.0b013e318253af4b
https://doi.org/10.1186/s13643-017-0651-z
https://doi.org/10.1186/s13643-017-0651-z


intrahospital nursing handover. Int Emerg Nurs. 2018;36:7–15. https://doi.
org/10.1016/j.ienj.2017.07.005.

19. Caruso TJ, Marquez JLS, Gipp MS, Kelleher SP, Sharek PJ. Standardized ICU
to OR handoff increases communication without delaying surgery. Int J
Health Care Qual Assur. 2017;30(4):304–11. https://doi.org/10.1108/IJHCQA-
02-2016-0015.

20. Stelfox HT, Leigh JP, Dodek PM, Turgeon AF, Forster AJ, Lamontagne F,
Fowler RA, Soo A, Bagshaw SM. A multi-center prospective cohort study of
patient transfers from the intensive care unit to the hospital ward. Intensive
Care Med. 2017;43(10):1485–94. https://doi.org/10.1007/s00134-017-4910-1.

21. Hall M, Robertson J, Merkel M, Aziz M, Hutchens M. A structured transfer of
care process reduces perioperative complications in cardiac surgery
patients. Anesth Analg. 2017;125(2):477–82. https://doi.org/10.1213/ANE.
0000000000002020.

22. Fabila TS, Hee HI, Sultana R, Assam PN, Kiew A, Chan YH. Improving
postoperative handover from anaesthetists to non-anaesthetists in a
children’s intensive care unit: the receiver’s perception. Singapore Med J.
2016;57(5):242–53. https://doi.org/10.11622/smedj.2016090.

23. Piekarski F, Kaufmann J, Laschat M, Bohmer A, Engelhardt T, Wappler F.
Quality of handover in a pediatric postanesthesia care unit. Paediatr
Anaesth. 2015;25(7):746–52. https://doi.org/10.1111/pan.12646.

24. Bunkenborg G, Bitsch Hansen T, Holge-Hazelton B. Handing over patients
from the ICU to the general ward: a focused ethnographical study of
nurses’ communication practice. J Adv Nurs. 2017;73(12):3090–101. https://
doi.org/10.1111/jan.13377.

25. Siddiqui N, Arzola C, Iqbal M, Sritharan K, Guerina L, Chung F, Friedman Z.
Deficits in information transfer between anaesthesiologist and
postanaesthesia care unit staff: an analysis of patient handover. Eur J
Anaesthesiol. 2012;29(9):438–45. https://doi.org/10.1097/EJA.
0b013e3283543e43.

26. Singh H, Thomas EJ, Petersen LA, Studdert DM. Medical errors involving
trainees: a study of closed malpractice claims from 5 insurers. Arch Intern
Med. 2007;167(19):2030–6. https://doi.org/10.1001/archinte.167.19.2030.

27. Haynes AB, Weiser TG, Berry WR, Lipsitz SR, Breizat AH, Dellinger EP, Herbosa
T, Joseph S, Kibatala PL, Lapitan MC, et al. A surgical safety checklist to
reduce morbidity and mortality in a global population. N Engl J Med. 2009;
360(5):491–9. https://doi.org/10.1056/NEJMsa0810119.

28. Terekhov MA, Ehrenfeld JM, Dutton RP, Guillamondegui OD, Martin BJ,
Wanderer JP. Intraoperative care transitions are not associated with
postoperative adverse outcomes. Anesthesiology. 2016;125(4):690–9. https://
doi.org/10.1097/ALN.0000000000001246.

29. Randmaa M, Martensson G, Leo Swenne C, Engstrom M. SBAR improves
communication and safety climate and decreases incident reports due to
communication errors in an anaesthetic clinic: a prospective intervention
study. BMJ Open. 2014;4(1):e004268. https://doi.org/10.1136/bmjopen-2013-
004268.

30. De Meester K, Verspuy M, Monsieurs KG, Van Bogaert P. SBAR improves
nurse-physician communication and reduces unexpected death: a pre and
post intervention study. Resuscitation. 2013;84(9):1192–6. https://doi.org/10.
1016/j.resuscitation.2013.03.016.

31. Ramasubbu B, Stewart E, Spiritoso R. Introduction of the identification,
situation, background, assessment, recommendations tool to improve the
quality of information transfer during medical handover in intensive care. J
Intensive Care Soc. 2017;18(1):17–23. https://doi.org/10.1177/
1751143716660982.

32. Randmaa M, Swenne CL, Martensson G, Hogberg H, Engstrom M.
Implementing situation-background-assessment-recommendation in an
anaesthetic clinic and subsequent information retention among receivers: a
prospective interventional study of postoperative handovers. Eur J
Anaesthesiol. 2016;33(3):172–8. https://doi.org/10.1097/EJA.
0000000000000335.

33. Smith AF, Pope C, Goodwin D, Mort M. Interprofessional handover and patient
safety in anaesthesia: observational study of handovers in the recovery room.
Br J Anaesth. 2008;101(3):332–7. https://doi.org/10.1093/bja/aen168.

34. Ong MS, Coiera E. A systematic review of failures in handoff communication
during intrahospital transfers. Jt Comm J Qual Patient Saf. 2011;37(6):274–84.

35. Funk E, Taicher B, Thompson J, Iannello K, Morgan B, Hawks S. Structured
handover in the pediatric postanesthesia care unit. J Perianesth Nurs. 2016;
31(1):63–72. https://doi.org/10.1016/j.jopan.2014.07.015.

36. Sochet AA, Ryan KS, Bartlett JL, Nakagawa TA, Bingham L. Standardization of
pediatric interfacility transport handover: measuring the development of a

shared mental model. Pediatr Crit Care Med. 2018;19(2):e72–9. https://doi.
org/10.1097/PCC.0000000000001396.

37. Catchpole KR, de Leval MR, McEwan A, Pigott N, Elliott MJ, McQuillan A,
MacDonald C, Goldman AJ. Patient handover from surgery to intensive care:
using Formula 1 pit-stop and aviation models to improve safety and quality.
Paediatr Anaesth. 2007;17(5):470–8. https://doi.org/10.1111/j.1460-9592.2006.
02239.x.

38. Amri Maleh V, Monadi M, Heidari B, Maleh PA, Bijani A. Efficiency and
outcome of non-invasive versus invasive positive pressure ventilation
therapy in respiratory failure due to chronic obstructive pulmonary disease.
Caspian J Intern Med. 2016;7(2):99–104.

39. Segall N, Bonifacio AS, Barbeito A, Schroeder RA, Perfect SR, Wright MC,
Emery JD, Atkins BZ, Taekman JM, Mark JB. Operating room-to-ICU patient
handovers: a multidisciplinary human-centered design approach. Jt Comm J
Qual Patient Saf. 2016;42(9):400–14.

40. McCambridge J, Witton J, Elbourne DR. Systematic review of the Hawthorne
effect: new concepts are needed to study research participation effects. J
Clin Epidemiol. 2014;67(3):267–77. https://doi.org/10.1016/j.jclinepi.2013.08.
015.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Dusse et al. BMC Anesthesiology           (2021) 21:38 Page 8 of 8

https://doi.org/10.1016/j.ienj.2017.07.005
https://doi.org/10.1016/j.ienj.2017.07.005
https://doi.org/10.1108/IJHCQA-02-2016-0015
https://doi.org/10.1108/IJHCQA-02-2016-0015
https://doi.org/10.1007/s00134-017-4910-1
https://doi.org/10.1213/ANE.0000000000002020
https://doi.org/10.1213/ANE.0000000000002020
https://doi.org/10.11622/smedj.2016090
https://doi.org/10.1111/pan.12646
https://doi.org/10.1111/jan.13377
https://doi.org/10.1111/jan.13377
https://doi.org/10.1097/EJA.0b013e3283543e43
https://doi.org/10.1097/EJA.0b013e3283543e43
https://doi.org/10.1001/archinte.167.19.2030
https://doi.org/10.1056/NEJMsa0810119
https://doi.org/10.1097/ALN.0000000000001246
https://doi.org/10.1097/ALN.0000000000001246
https://doi.org/10.1136/bmjopen-2013-004268
https://doi.org/10.1136/bmjopen-2013-004268
https://doi.org/10.1016/j.resuscitation.2013.03.016
https://doi.org/10.1016/j.resuscitation.2013.03.016
https://doi.org/10.1177/1751143716660982
https://doi.org/10.1177/1751143716660982
https://doi.org/10.1097/EJA.0000000000000335
https://doi.org/10.1097/EJA.0000000000000335
https://doi.org/10.1093/bja/aen168
https://doi.org/10.1016/j.jopan.2014.07.015
https://doi.org/10.1097/PCC.0000000000001396
https://doi.org/10.1097/PCC.0000000000001396
https://doi.org/10.1111/j.1460-9592.2006.02239.x
https://doi.org/10.1111/j.1460-9592.2006.02239.x
https://doi.org/10.1016/j.jclinepi.2013.08.015
https://doi.org/10.1016/j.jclinepi.2013.08.015

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusions
	List of Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

