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Improving Handoff by Deliberate Cognitive Processing: 
Results from a Randomized Controlled Experimental 
Study 
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Sílvia Mamede, MD, PhD; Henk Schmidt, PhD; Matthijs de Hoog, MD, PhD 

Background: Although a number of successful handoff interventions have been reported, the handoff process remains 
vulnerable because it relies on memory. The aim of this study was to investigate the effect of deliberate cognitive processing 
(i.e., analytical, conscious, and effortful thinking) on recall of information from a simulated handoff. 

Methods: This two-phased experiment was executed in the Netherlands in 2015. A total of 78 pediatric residents were 
randomly divided into an intervention group ( n = 37) and a control group ( n = 41). In phase 1, participants received written 

handoffs from 8 patients. The intervention group was asked to develop a contingency plan for each patient, deliberately 
processing the information. The control group received no specific instructions. In phase 2, all participants were asked to 

write down as much as they recalled from the handoffs. The outcome was the amount and accuracy of recalled information, 
calculated by scoring for idea units (single information elements) and inferences (conclusions computed by participants 
based on two or more idea units). 

Results: Participants in the intervention group recalled significantly more inferences (7.24 vs. 3.22) but fewer correct 
idea units (21.1% vs. 25.3%) than those in the control group. There was no difference with regard to incorrectly recalled 

information. 

Conclusion: Our study revealed that deliberate cognitive processing leads to creation of more correct inferences, but fewer 
idea units. This suggests that deliberate cognitive processing results in interpretation of the information into higher level 
concepts, rather than remembering specific pieces of information separately. This implies better understanding of patients’ 
problems. 
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andoffs pose a serious threat to patient safety. Hand-
off failures can lead to incorrect treatment plans, diag-

nostic or therapeutic delays, adverse events, patient com-
plaints, increased length of stay, and potentially to pre-
ventable morbidity and mortality. 1 As the number of health
care providers involved in a patient’s care increases, so does
the number of handoffs. 2 Handoffs can take place verbally
in face-to-face situations between health care providers,
through a written document, or through a combination of
the two. 3 It is a challenging task to efficiently transfer all
relevant information while being careful to avoid informa-
tion overload. 4 , 5 Reasons for errors in handoff procedures
include difficulties with keeping patient information up to
date due to unavoidable daily changes and a lack of for-
mal instruction, supervision, or feedback on handoff per-
formance. 5 

Since handoff has become a priority in multiple patient
safety programs, considerable clinical and scientific atten-
tion has been given to improve the handoff procedure. 6 
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Various studies have tested the effect of one specific
intervention (e.g., the SBAR handover tool) or tested
the effect of the implementation of bundles consisting of
multiple interventions, such as the I-PASS bundle. 7–9 The
well-known I-PASS multicenter study assessed the effect
of implementation of a handoff bundle on patient safety.
The bundle included the use of the I-PASS mnemonic,
simulation exercises, and team communication training.
The first S in the I-PASS mnemonic stands for situational
awareness and contingency planning and is a recommended
step in the handoff process. Results from this study showed
a reduction in preventable medical errors. 10 , 11 

Most studies on how to improve handoffs have focused
on which information should be transferred and how it
should be communicated. They aim to standardize the
handoff procedure using mnemonics, specific checklists,
or electronic handoff systems, with positive effects on
collaboration between clinicians, teamwork, and situa-
tional awareness. Some intend to reduce distractions or
interruptions, with the added benefits of achieving undi-
vided attention but also changing cultural beliefs about
handoffs. 7 , 9 Despite these successful interventions, the
handoff process remains vulnerable and requires more

attention. 

https://doi.org/10.1016/j.jcjq.2020.11.008
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jcjq.2020.11.008
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Studies that focus on health care providers on the
receiving end of the handoff are currently lacking. A better
understanding of how physicians correctly memorize the
relevant information provided during a handoff could
provide a possible route for improvement. Recall of patient
information from memory is prone to errors, but it is
commonly used in daily practice and would be difficult to
completely avoid. Methods such as taking notes or using
an electronic handoff tool can diminish recall errors, but
their usability has been criticized. Handoff tools are often
inadequately integrated with other electronic health care
systems and clinical tasks, and concerns have been raised
regarding their sustainability and consistency. 12 Also, poor
information infrastructures reduce utility when access to
patient data is restricted to static workstations. Moreover,
retrieving useful information from electronic handoff
tools takes longer than recall from memory. 13 There-
fore, it is likely that recall of patient information from
memory will continue to play a key role in continuity of
care. 

The aim of this study was to investigate the effects of
engaging in deliberate cognitive processing of information
encountered during the handoff on recall of this infor-
mation. Deliberate cognitive processing involves more
analytical, conscious, and effortful thinking while address-
ing a problem. Psychological research has long shown that
elaboration on to-be-learned material fosters integration
of a new concept into existing knowledge networks in
memory, favoring the combination of new and existing
information into chunks of information. Retrieval of in-
formation from memory is thereby easier. 14 Based on this
well-established principle, it would be reasonable to expect
that a procedure that fosters more deliberate, in-depth
processing of information during the handoff will lead to
improvement in recall of information and enable correct de-
cision making, ultimately improving handoff performance.
To test this idea, we conducted the present study exploring
the effects of deliberate cognitive processing of handoff
information on the content and quality of its subsequent
recall. 

METHODS 

Participants and Setting 

Pediatric residents from three different Dutch pediatric
academic hospitals (University Medical Center Utrecht,
Leiden University Medical Center, Erasmus Medical Cen-
ter) who attended an educational seminar participated in
the study. The seminar consisted of educational sessions
about pediatrics and teambuilding activities. Handoff was
not a subject. The seminar lasted a full day and took
place in a conference center. Residents were cleared from
their regular tasks to attend the seminar. All residents
that enrolled in the seminar were contacted by one of
the investigators by email a week before the seminar and
invited to participate in the study. Those who volunteered
were recruited as participants. Participation was voluntary,
without incentives. Written informed consent was obtained
from all participants. Because disclosure of the study ob-
jective at the beginning of the study would influence how
participants addressed the task, the participants were told
that the aim was to generate input regarding the usefulness
of developed handoffs for training purposes. Participants
were debriefed about the actual objective after the study. 

Study Design 

The study was a two-phased experiment in which the
first phase simulated a handoff reception and the second
phase assessed recall of information about the handoffs
received in the first phase. In phase 1 of the experiment,
participants were randomly assigned to the intervention or
control group. Randomization was performed in advance
of the seminar, allocated according to sign-in date, and
stratified by place of residency program. In both groups,
participants were given the same eight written handoff
reports and asked to read them thoroughly. Additionally,
participants in the intervention group were given a specific
task, by which we aimed to induce deliberate cognitive
processing. Participants in the control group assessed
the handoff reports as they would usually do, without
additional instructions. In phase 2 of the experiment, all
participants were asked to perform a recall task about four
of the handoff reports seen in phase 1. 

Ethical Consideration 

The study was approved by the ethics review committee of
the Erasmus University. 

Procedures and Intervention 

Preceding the experiment, eight written handoffs were
developed by one of the investigators (G.H.). Another
investigator (M.H.) checked the written handoffs for
plausibility and relevance. Handoffs were based on real-life
patients with different underlying illnesses (for example,
diabetic ketoacidosis, bronchiolitis) and could hypotheti-
cally take place in a general academic pediatric department.
See Appendix 1 for an example. Each handoff consisted of
300 to 400 words, with 40 to 62 idea units per handoff
[mean 51.3, standard deviation (SD) 8.9] presenting the
following information: patient’s history, signs, symptoms,
results of physical examination and tests, working diagno-
sis, and received treatment. The handoffs did not describe
instructions for following management or a contingency
plan. The handoffs were presented in a booklet, together
with the instructions for the task, which differed for the
intervention and control group. For both groups, four
versions of the booklet with different orders of handoffs
were prepared to control for order effects. 



236 Gwen van Heesch, MD, et al. Improving Handoff by Deliberate Cognitive Processing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Phase 1. Participants were assigned to two separate
rooms, based on prior randomization (see above). They
were informed that this phase of the experiment would last
30 minutes. All participants were given the same written
handoff reports and asked to read them thoroughly. They
were asked to imagine that they were the responsible
resident for all cases in a hypothetical next shift. As a cover
story, participants from both groups were told that they
would be asked to give input regarding the usefulness of the
handoffs for a new curriculum at the end of the day. Both
groups were informed that they would be asked questions
about the content of one of the handoffs directly after
phase 1, which was expected to stimulate the participants
to actually engage in the task carefully while reading the
handoffs. Participants from both the intervention and con-
trol groups were asked to directly report on this handoff.
This handoff was randomly selected and was the same for
all participants. It was not included in phase 2. 

In this phase, the intervention group was given a specific
task, by which we aimed to induce deliberate cognitive
processing. The group was instructed to read each handoff
one by one and write down possible threats for the patient
in the coming hours. Subsequently, they were requested to
explain in writing why they thought these possible threats
existed and to write out a contingency plan. This task was
based on the I-PASS bundle, in which situational aware-
ness and contingency planning is a step in the mnemonic.
The control group was requested to read each handoff
thoroughly, without any specific additional task, and were
invited to make notes. 

After 30 minutes, all participants were requested to
hand in the booklets and notes. They were not able to ask
clarifying questions. They then immediately were asked to
recall information from one of the handoffs. 

After phase 1, the participants returned to the educa-
tional seminar. Participants were instructed not to discuss
the handoffs during the day. 

Phase 2. After approximately five hours, phase 2 of the
experiment started. Four of the eight original handoffs
were randomly selected for recall in phase 2. For four of
the eight handoffs provided in phase 1, participants from
both groups were given 30 minutes to individually write
down, on a blank page, as much information as they could
recall from each handoff. As a cue for the participants, each
handoff was titled the same as in phase 1. 

Outcome Measures 

The primary objective of the study was to assess the
amount and accuracy of recalled information by evaluat-
ing the number of idea units and inferences reported by
participants in phase 2. 

The amount of recall was measured by the number of
correctly reported idea units and the number of correctly
reported inferences. The accuracy of recall was measured
by the number of incorrectly reported idea units and the
number of incorrectly reported inferences. 

Other outcome measures, providing subsequent ex-
planatory analysis, were critical idea units, confabulations,
and captured idea units (see below). 

Outcome measures were all continuous variables. For
each participant, we computed the means of the outcome
measures in the four recall reports from phase 2. Means for
the intervention and control groups were computed and
compared. 

Idea Units. An idea unit consists of the smallest meaning-
ful, concrete information element (for example, the patient
has fever) present in the original handoff. See Appendix 2
for examples. Each idea unit reported by participants was
classified as correct or incorrect. A correctly recalled idea
unit is an idea unit reported by the participant in phase 2
that corresponded with an idea unit in the original handoff.
For example, the idea unit ‘fever’ from the original handoff
is reported as ‘fever’ in phase 2. An incorrectly recalled idea
unit is one reported in phase 2 that does not correspond to
the original handoff. The idea unit ‘fever’ is, for example,
now reported as ‘no fever.’ 

Participants could also fail in reporting idea units that
were present in the original handoffs. This was calculated
as the remainder of the total idea units minus correct and
incorrect idea units and was not analyzed further. 

Preceding the experiment, each handoff was split into
idea units. This prepared a standard against which the recall
reports were subsequently evaluated. One of the investi-
gators (G.H.) scored all recall reports. This investigator
was blinded to the experimental condition under which
the report had been produced. Prior to the analysis of the
data, two of the investigators (G.H. and M.H.) first inde-
pendently evaluated 10% of the reports for the counts of
correct and incorrect idea units to check the degree of inter-
observer agreement. The overall agreement was 87.9%; the
Cohen’s Kappa was 0.736. The idea units in the remaining
reports were then counted by a single rater (G.H.). 

Inferences. Another outcome measure is an inference, a
conclusion made by the participant based on two or more
idea units present in the original handoff. An inference can
be reported without reporting the idea units that led to this
inference. See Appendix 2 for examples. 

Two of the investigators (G.H. and M.H.), also blinded
to the experimental condition under which the report
had been produced, scored all reports for the presence of
inferences and assessed the correctness of inferences. 

Critical Idea Units. A critical idea unit is defined as
information that was highly important to patient care.
Each idea unit was valued with regard to a level of critical
importance for patient care in a next shift by three experi-
enced attending pediatricians (M.H., J.F., W.K.), each from
a different academic hospital. Preceding the experiment,
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they independently valued the units by judging, for each
single idea unit, whether it was a critical or a noncritical
item. An idea unit was defined as a critical idea unit if all
three pediatricians independently scored it as such. 

Confabulations. We also measured the number of con-
fabulations reported by participants. A confabulation is
reported information that could not have been retrieved
from the original handoff reports (in other words, informa-
tion that was not present in the original handoff report). 

Captured Idea Units. The final outcome measure
was the number of idea units that could be captured in
the inferences. A captured idea unit is an idea unit that
is not specifically reported by a participant in phase 2,
but captured in one or more reported inferences. For
example, a participant reported that a patient’s abdomen
was suspicious for an ileus, without reporting the idea
unit “abdominal distention.” The idea unit “abdominal
distention” was scored as a captured idea unit. The analysis
of captured idea units was carried out only with regard to
critical idea units, rather than for all units. 

See Appendix 3 for a summary of outcome measures. 
All participants also received a questionnaire after phase

1, which provided the researchers with information about
the participants’ background characteristics and beliefs
regarding handoffs. 

Statistical Analysis 

Proportions of correct, incorrect, critical, and captured
idea units were computed and compared between the two
groups. Frequencies of correct and incorrect inferences and
confabulations were also computed and compared. For
parametric data (idea units, critical idea units, and captured
idea units), the independent-sample students’ t -test was
used; for nonparametric data (inferences and confabula-
tions), the Mann-Whitney-U test was used. Two-tailed
Pearson correlation coefficients and two-tailed Spearman’s
rho coefficients were calculated to evaluate correlation be-
tween participants’ characteristics and outcome measures.
As far as we know, there are no previous studies describing
recall of information in handoff, which makes a prior power
analysis difficult. A convenience sample was therefore used.
All statistical analyses were performed using SPSS 24. 

RESULTS 

Baseline Characteristics 

Of the 91 eligible participants, 13 did not show up at the
seminar. (See Figure 1 .) A total of 78 residents participated
in the two phases of the study (intervention group, 37;
control group, 41). No significant differences between
the two groups were found with regard to gender, age,
experience, and location of residency program ( Table 1 ). 
Outcome Measures 

All outcome measures were computed for the four handoffs
assessed in phase 2. 

Idea Units. Participants from the intervention group
recalled significantly fewer correct idea units. There was
no difference with regard to incorrectly recalled idea units
( Table 2 ). 

Inferences. Participants from the intervention group cre-
ated more correct inferences than controls. There was no
significant difference with regards to incorrect inferences
( Table 2 ). 

Critical Idea Units. A total of 23 (11.2%) idea units
were defined as critical for the handoffs. There was no sig-
nificant difference in recall of critical idea units between the
two groups. The mean number of correctly recalled critical
idea units was 8.3 (36.0%) in the intervention group and
8.8 (38.2%) in the control group ( p = 0.438). The mean
number of incorrectly recalled critical idea units also did
not differ between groups: 0.7 (3%) in the intervention
group and 0.7 (3%) in the control group ( p = 0.438). 

Confabulations. Participants from both groups reported
confabulations ( Table 2 ). No significant differences in re-
ported confabulations were found between the participants
from the intervention and control groups. 

Captured Idea Units. Participants from the interven-
tion group more often reported captured idea units than
participants from the control group. The mean number of
captured idea units was 1.14 in the intervention group and
0.37 in the control group ( p < 0.05). 

Correlations. There was a significant correlation between
months of clinical experience in pediatrics and the number
of correct idea units ( r = 0.243, p = 0.032), correct critical
idea units ( r = 0.362, p = 0.001), and correct inferences
( r = 0.340, p = 0.002) reported by participants in phase
2. No significant correlation was found between location
of residency program and the number of correct idea units
( r = -0.84, p = 0.464) or correct inferences ( r = 0.017,
p = 0.880) reported. 

DISCUSSION 

Our study showed that participants who engaged in delib-
erate cognitive processing while reading handoffs created
more inferences in a free recall task regarding handoff
than participants in a control condition who processed
the reports as they would usually do. However, those who
engaged in deliberate cognitive processing recalled fewer
idea units. 

Creating more inferences shows that a participant is
able to combine information regarding a patient into
higher-level concepts. The participant makes connections
between signs and symptoms, identifying them as a clinical
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Figure 1: Shown here is a consort flow diagram for participant inclusion. 

Table 1. Baseline Characteristics 

Intervention ( n = 37) Control ( n = 41) All participants ( N = 78) p value 

Female sex 73.0 85.4 79.5 0.176 
Age in years (SD) 31.0 ( ± 2.9) 31.3 ( ± 2.6) 31.1 ( ±2.7) 0.658 
Years in residency (SD) 2.7 ( ± 1.6) 2.8 ( ± 1.4) 2.7 ( ±1.5) 0.820 
Experience in pediatrics (SD) 44.3 ( ± 18.7) 44.7 ( ± 20.5) 44.5 ( ± 19.6) 0.927 
University of residence (SD) 
Leiden 18.9 22.0 20.5 0.910 
Rotterdam 45.9 41.5 43.6 0.910 
Utrecht 35.1 36.6 35.9 0.910 

SD, standard deviation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

manifestation of a higher concept that already exists in their
memory. Thus, deliberate cognitive processing resulted in
better understanding of patients’ problems, which could
potentially contribute to improved patient safety. 

Participants in the control group created fewer infer-
ences but recalled more idea units. A possible reason for
this finding could be that the attention of participants
who practiced deliberate cognitive processing (interven-
tion group) shifted away from processing information to
identifying potential threats for the patient. 

Furthermore, our study showed that participants from
the intervention group more often reported idea units in
inferences, the so-called captured idea units. This could also
explain recall of fewer isolated idea units in the intervention
group. 

Participants correctly recalled only a quarter of the
total number of idea units present in the original handoff
reports. In comparison with previous studies, this is less
than expected. 15 The amount of correctly recalled informa-
tion increased when considering only critical information,
but still almost 63% of these critical idea units were not
reported by the participants. 

Participants from both groups reported information that
was not stated in the handoffs seen in phase 1 of the experi-
ment, which we defined as confabulations. 16 In some cases,
this information could be retrieved from other handoffs,
with the participant blending information from one hand-
off in the recall assessment of another handoff. Sometimes
information could not have been retrieved at all, because it
was not stated in the original handoff, but it fit the clinical
vignette of the patient. For example, a participant reported
that the patient with a history of bronchopulmonary dis-
ease who was currently admitted for respiratory distress was
fed through a nasogastric tube. This was not stated in the
original handoff but is a common part of the treatment for
such a patient. Confabulating information when recalling
information is a common phenomenon in psychology. Peo-
ple make up likely sounding constructs and fill in the gaps
in their memory with assumptions and speculations. 17–19

Confabulation without awareness is a potential hazard
in patient safety. Confabulations could have even greater
consequences, if for example a health care provider transfers
confabulations in the next handoff. More research is needed
to investigate causes and preventive factors of confabulating
and to look for effects on patient safety in real settings. 

In our study, we observed a positive correlation between
clinical experience and recall of idea units and creation
of inferences. Although our sample is too small and the
dispersion of the studied population not wide enough to
draw a definite conclusion, this observation might point to
absence of an expertise-reversal effect. An expertise-reversal
effect occurs when an intervention is useful in young or
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Table 2. Recall of Idea Units, Inferences, and Confabulations ∗

Intervention n (%) Control n (%) p 

Handoff 1 
Idea units 62 (100) 62 (100) 
Correct idea units 11.7 (18.9) 15.7 (25.3) 0.006 
Incorrect idea units 0.5 (0.8) 0.6 (1.0) 0.509 
Correct inferences 1.24 0.85 0.084 
Incorrect inferences 0.08 0.02 0.260 
Confabulations 0.49 0.51 0.810 

Handoff 2 
Idea units 40 (100) 40 (100) 
Correct idea units 9.6 (24.1) 11.3 (28.3) 0.119 
Incorrect idea units 0.8 (2.0) 0.8 (2.0) 0.832 
Correct inferences 1.38 0.66 0.023 
Incorrect inferences 0.05 0.02 0.499 
Confabulations 0.65 1.05 0.072 

Handoff 3 
Idea units 51 (100) 51 (100) 
Correct idea units 10.2 (20.0) 12.3 (24.1) 0.077 
Incorrect idea units 0.7 (1.4) 0.8 (1.6) 0.530 
Correct inferences 2.03 0.83 0.017 
Incorrect inferences 0.11 0.10 0.832 
Confabulations 0.62 0.93 0.247 

Handoff 4 
Idea units 52 (100) 52 (100) 
Correct idea units 11.7 (22.4) 12.6 (24.2) 0.426 
Incorrect idea units 0.9 (1.7) 1.2 (2.3) 0.257 
Correct inferences 2.57 0.80 < 0.001 
Incorrect inferences 0.05 0.12 0.298 
Confabulations 0.81 0.73 0.937 

Handoffs combined 

Idea units 205 (100) 205 (100) 
Correct idea units 43.2 (21.1) 51.8 (25.3) 0.016 
Incorrect idea units 2.8 (1.4) 3.5 (1.7) 0.225 
Correct inferences 7.24 3.22 < 0.001 
Incorrect inferences 0.32 0.24 0.693 
Confabulations 2.57 3.22 0.182 

∗ n = mean number of idea units, average number of inferences and confabulations; % = percentage of recalled idea units; p = level of 
significance according to independent-sample t -test for parametric data (idea units) and Mann-Whitney U test for nonparametric data 
(inferences and confabulations). Significant levels are in boldface type. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

less experienced doctors but could have a negative effect
in expert clinicians. 20 An expertise-reversal effect has been
observed, for example, when mnemonics, often a subject
of research in handoff, are used. 21 , 22 

Some studies have focused on different cognitive aspects
involved in handoff. 23 , 24 For example, the cognitive load
theory highlights the complexity of the handoff process and
elaborates on why the working memory, the bottleneck in
human memory, can be simply overloaded in the handoff
process. Although our study was not based on such a
theory, we suggest further research should be done. The
handoff can possibly be further improved by integrating
our findings with other cognitive concepts and theories. 

Strengths and Limitations 

This study is particularly strong because a controlled
experimental design was used. Another strength is that
we investigated the effects of handoffs on the receiving
physicians, which is an understudied area of research.
Previous studies focused on the senders of information or
both parties. 10 , 11 , 22 , 25 We also studied a handoff procedure
in which multiple patients were transferred, resembling
real-life situations. Finally, the number of participants
is relatively large and reflects a large proportion of the
pediatric residents in the Netherlands. 

There are some limitations to this study. Participants
were predominantly female, without a significant difference
between the control and intervention group. This reflects
the gender ratio in pediatrics in the Netherlands. Gender
differences in cognitive performance, including memory,
can exist. 26 This potentially hampers application of our
results to residency programs with a different male-female
ratio. 

The study setup was to investigate recall in a simulated
setting. Therefore, certain aspects of clinical handoffs were
not included, limiting generalizability to other types of
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handoffs, other levels of clinical expertise, and most im-
portantly, real clinical settings. For example, the controlled
design of our study prevented participants from discussing
the cases or, for example, asking clarifying questions about
the handoff, a strategy that is suggested to be important in
handoff communication. 27 , 28 During their daily clinical
work, all participants carried out handoffs verbally accom-
panied with a written summary, instead of receiving only a
written handoff as in the study. 

Despite the simulated setting, efforts to replicate a real-
life clinical setting were made. The handoff reports in the
first phase of the study were based on real-life patients, and
the duration of the first phase (average time per patient:
3.7 minutes) also resembles a real-world setting. 21 , 29–31 

In our experimental study, participants were unable to
hold onto notes, use a handoff document, check the elec-
tronic patient record, or ask other team members or even
the patient for information. In everyday clinical practice,
health care providers can rely on such memory aids, which
may have some beneficial effects on handoffs in patient care.

Participants also received the information from the
handoffs only once, were not previously informed about
the patients, and did not meet them in person. In our
study, we did not examine the effect of repeated review
of the information. Further research to test the added
value of memory aids as well as the effect of deliberate
cognitive processing in clinical settings and with physicians
of different levels of expertise is needed. 

Last, while the development of a contingency plan is a
recommended part of the well-known I-PASS mnemonic,
the intervention and evaluation of the contingency plan
alone has not been studied and is therefore not vali-
dated. 32 , 33 

CONCLUSION 

This intervention study shows that residents who delib-
erately process received information during handoff are
able to create more correct inferences about the transferred
patients. This implies enhanced comprehension of the pa-
tients transferred in handoffs and improvement in quality of
the handoff in general. Future studies are needed to investi-
gate the effect of deliberate cognitive processing in real-life
handoff procedures and for more experienced physicians. 
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