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Handovers are defined as 
“the transfer of professional 
responsibility and account-
ability for some or all aspects 

of care for a patient or group of patients 
to another person or professional group 

on a temporary or permanent basis.”(1) 
The handover communication between 
units and teams may not include essential 
information or information may be mis-
understood. A lack of communication at 
these periods of transition can cause seri-
ous breakdown in continuity of care and 
inappropriate treatment (2–4).

Loss of communication has been 
observed in surgical patients in the preop-
erative, intraoperative, and postoperative 
time periods (5). In cardiac surgery, inad-
equate communication has been asso-
ciated with adverse events and medical 
errors (6–8). In pediatric cardiac surgery, 
patients are treated by multiple health-
care practitioners as they move among 
areas of diagnosis and treatment, often 
encountering two to three shifts of staff 
each day; each transfer introduces a safety 

risk. The transition of the pediatric car-
diac surgery patient after surgery involves 
the movement of equipment and tech-
nology, sharing of patient information, 
and transfer of care to a different clini-
cal team. The handover of these infants 
after complex congenital heart surgery 
from the surgical team to the intensive 
care team is an important period in the 
recovery of these vulnerable patients  
(9, 10). Errors in coordination and com-
munication in the pediatric cardiac sur-
gery operating room have been associated 
with the highest observed cause of minor 
failures, at almost two for each opera-
tion (8). Handover processes from the 
operating room to the intensive care unit 
have helped to reduce technical errors  
(7, 11, 12). Limited studies, however, have 
evaluated the role of handover process 
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from the operating room to the intensive 
care unit in patient outcomes (12).

The primary hypothesis of our study 
was that the introduction of a standard-
ized handover tool for transfer of pedi-
atric cardiac surgery patients from the 
operating room to the pediatric cardiac 
intensive care unit (PCICU) would be 
associated with a reduction in the loss of 
information transfer and an improvement 
in the quality of the handover process. 
Our secondary hypothesis was that this 
process would be associated with a reduc-
tion in immediate postoperative com-
plications and an improvement in 24-hr 
patient outcomes for the pediatric cardiac 
surgery patients in the PCICU.

MATERIALS AND METHODS

This study was undertaken at the Monroe 
Carell Jr. Children’s Hospital at Vanderbilt 
University Medical Center. Institutional 
Review Board approval was obtained prior to 
this study.

This study was conducted in three phases. 
In phase 1 of the study, we evaluated the ver-
bal handover process prevalent in the PCICU 
for pediatric cardiac surgery patients trans-
ferred from the operating room to the PCICU. 
An anonymous survey developed by the 
Department of Performance Management and 

Improvement at Monroe Carell Jr. Children’s 
Hospital was sent to the entire clinical team 
of the PCICU to assess for loss of information 
and limitations of the existing handover pro-
cess. We defined the clinical team as attend-
ing physicians, fellows, nurse practitioners, 
nursing staff, and respiratory therapists work-
ing in the PCICU. In the survey, 37 questions 
subgrouped in six categories were asked: 1) 
patient details (name, age, weight, cardiac le-
sion); 2) preoperative details (major medical 
or surgical problems, elective or urgent repair, 
major vessel thrombosis, allergies, abnormal 
preoperative laboratory values); 3) anesthesia 
details (method of induction, endotracheal 
intubation, vascular lines placed in the oper-
ating room, preexistent vascular lines, lines 
placed by the surgeon); 4) surgical details 
(surgery undertaken, cardiopulmonary bypass 
time, cross-clamp time, transesophageal echo-
cardiography details); 5) postsurgery details 
(heart rate, rhythm, need for pacemaker, blood 
pressure, inotrope support, volume resuscita-
tion, intracardiac lines, transducers, postop-
erative bleeding, Activate Clotting Time before 
cardiopulmonary bypass, Activated Clotting 
Time after protamine, blood products given in 
the operating room, blood products available 
to be given in the PCICU); and 6) laboratory 
values (hematocrit, serum glucose, serum lac-
tate levels, and arterial blood gas). The clinical 
team members were asked to respond with yes 
or no, if they received appropriate informa-
tion for each of these questions. Participation 

in the survey was voluntary and each clinical 
team member was de-identified at submission 
of responses.

Phase 2 of the study involved the develop-
ment of a structured handover process with 
multidisciplinary interaction from the divi-
sions of Pediatric Cardiac Surgery, Pediatric 
Anesthesia, Pediatric Cardiology, and Pediatric 
Cardiac Critical Care (Fig. 1). The structured 
handover process incorporated two steps. In 
step 1, patient information was communicated 
on telephone using a standardized handover 
proforma from the anesthesia team in the 
operating room to the PCICU bedside nurs-
ing staff 30 mins prior to arrival of the patient 
in the PCICU (Fig. 2). The bedside nurse re-
layed this information to the other PCICU 
team members. The PCICU clerk notified 
PCICU team members (bedside nurse, charge 
nurse, resident, fellow, attending, respiratory 
therapists, cardiology fellow, and cardiology 
attending) via pager system about the an-
ticipated patient’s arrival. In the Step 2 of the 
handover process, following patient arrival in 
the PCICU, monitor transfer, and verification 
of mechanical ventilation, patient informa-
tion was communicated face-to-face from the 
anesthesia and surgery teams to the PCICU 
team by a standardized handover checklist tool 
(Fig. 3). At the end of the handover process, 
PCICU team members were permitted to ask 
questions. Training of clinical team members 
from different divisions was undertaken over 
15 days followed by practice trials for 1 month. 
During this time, input was gathered from all 
team members to address common problems. 
Once the handover process was fine-tuned, the 
standardized handover tool was initiated for 
every pediatric cardiac surgery patient trans-
ferred from the operating room to PCICU be-
ginning in July 2009. The handover proformas 
completed by the bedside nurse for Step 1 and 
by the Pediatric Critical Care fellow for Step 
2 were collected every week. The number of 
completed step 1 and step 2 proformas were 
tallied every week with the actual number of 
cardiac surgery patients transferred from the 
operating room to PCICU.

In phase 3, a second survey developed by the 
Department of Performance Management and 
Improvement at Monroe Carell Jr. Children’s 
Hospital was anonymously sent to the PCICU 
team at the end of 1 yr of handover period 
to assess for any loss of information transfer 
and to evaluate the quality of the structured 
handover process. In this survey, the clinical 
team members were asked to respond with yes 
or no to the 37 questions subgrouped in six 
categories similar to the pattern asked in the 
first survey. In this survey, four questions were 
included to assess the quality of the struc-
tured handover process, and the clinical team 
was asked to respond on a 1–5 Likert scale  
(1 = poor; 2 = fair 3 = good; 4 = very good; 
5 = excellent) to each of these questions. The 
survey asked each team member whether the 
structured handover process occurred in a 
better physical environment (less background 

Figure 1. Structured process for pediatric cardiac surgery patient (Pt) transfer from the operating 
room (OR) to the pediatric cardiac intensive care unit (PCICU). Step 1 involves phone communication 
between OR and PCICU; Step 2 involves face-to-face report on arrival in the PCICU. ABC: A, airway; B, 
breathing; C, circulation established and stable before beginning the handover process in the PCICU. 
Anesth, anesthesia; NP, nurse practitioner; Cardio, cardiology; Resp Th., respiratory therapist; Pri,  
pri mary bedside nurse; Resp., respiratory; CT,  cardio-thoracic.
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noise, fewer disturbances, and less interfer-
ence), whether it had improved their knowl-
edge of operative and perioperative care of the 
patient in the operating room, whether there 
was accuracy (content and delivery of informa-
tion) of handover information, and whether 
there was consistency of handover informa-
tion from different anesthesia and surgical 
teams transferring information from the oper-
ating room to the cardiac intensive care unit. 
Participation in the survey was voluntary and 
each care provider was de-identified at submis-
sion of responses.

Clinical data of all pediatric patients who 
underwent cardiac surgery and transferred 
to PCICU were studied for three consecutive 
years: July 2007–June 2009 (verbal handover 
process) and July 2009–July 2010 (structured 
handover process). Patients managed in the 
neonatal intensive care unit, adult intensive 
care unit, and pediatric cardiology floor fol-
lowing pediatric cardiac surgery were excluded 
from the study. Patients’ demographics includ-
ing age in days, gender, cardiopulmonary by-
pass time, cross-clamp time, and complexity of 
cardiac surgery based on risk adjustment for 
congenital heart surgery (13) for each patient 
were recorded. The complications recorded in 
the first 24 hrs of PCICU stay consisted of need 
for cardiopulmonary resuscitation, placement 
on extracorporeal membrane oxygenation, 
need for mediastinal reexploration, and devel-
opment of severe metabolic acidosis (serum 

lactate levels≥10 mEq/L). Extubation in the 
first 24 hrs of PCICU stay was also recorded; 
patients reintubated within 24 hrs of extuba-
tion were not included as early extubation 
patients. Patient data, operative details, and 
postoperative outcomes including complica-
tions and extubation time were collected from 
patient electronic charts.

Statistical Analysis. The response rate 
for the two surveys was analyzed based on 
the number of clinical team members who 
completed each of the two surveys. The clini-
cal team members were distributed into five 
groups (attending physicians, fellows, nurse 
practitioners, nurses, and respiratory thera-
pists) to test for statistical difference in their 
responses. To assess for loss of information in 
the handover process, a mean value was cal-
culated for each respondent across all items 
pertaining to that category of questions in 
each of the two surveys. Wilcoxon rank test 
was applied to test for any differences in the 
responses to 37 questions subgrouped in the 
six categories of questions between the first 
and second survey. To assess the quality of the 
structured handover process, a mean value of 
the Likert scale response was calculated for 
each of the four questions in the second sur-
vey of each respondent. Kruskal-Wallis test 
was applied to compare the distribution of 
responses among the five different groups of 
clinical team members. Patients’ demograph-
ics, operative time periods, and complexity of 

cardiac surgery based on Risk Adjustment for 
Congenital Heart Surgery-1 score for the ver-
bal handover period and structured handover 
period were compared by Wilcoxon rank-sum 
and chi-square tests. Clinical outcomes as as-
sessed by number of each complication and 
number of early extubations between the two 
time periods were compared using chi-square 
test analysis.

RESULTS

The response rates of the PCICU 
team for the two surveys to assess verbal 
handover and structured handover pro-
cesses were 69% and 92%, respectively. 
For the first survey, 61 of 89 clinical 
team members (attending physicians 
[11 of 11], fellows [5 of 5], nurse prac-
titioners [2 of 5], nursing staff [38 of 
55], and respiratory therapists [5 of 12]) 
responded. For the second survey, 114 of 
124 clinical team members (attending 
physicians [8 of 8], fellows [6 of 6], nurse 
practitioners [6 of 6], nursing staff [72 of 
80], and respiratory therapists [22 of 24]) 
responded.

Analysis of the responses for the two 
surveys revealed that there was a signifi-
cant improvement in the proportion of 
items with adequate information using the 
standardized handover tool (84%) as com-
pared to the verbal handover process (57%). 
There was a significant increase in amount 
of information captured for every category 
of question in the structured handover 
process including patients’ details, preop-
erative details, anesthesia details, surgical 
details, postoperative details, and labora-
tory values (Table 1).

The quality of the structured hando-
ver process was overall assessed to be 
excellent by the clinical team of PCICU 
(4.4 ± 0.7) (Table 2). The improvement 
in the physical environment (4.3 ± 0.7 
Likert scale response), improvement in 
the knowledge of operative and periop-
erative information (4.3 ± 0.7 Likert scale 
response), improvement in the consis-
tency of information transferred among 
different anesthesia and surgical teams 
(4.5 ± 0.6 Likert scale response), and 
improvement in the accuracy of informa-
tion given at the time of handover process 
(4.4 ± 0.7 Likert scale response) were all 
assessed to be excellent by the major-
ity of participants. A Kruskal-Wallis test 
revealed that the fellows acknowledged 
a lesser degree of improvement in the 
knowledge of the patient in the operative 
and perioperative period (p = .01) com-
pared with the other participant groups 
(Table 2).

Figure 2. Step 1 of the handover process: Patient information communicated by telephone from the 
anesthesia team in the operating room to the pediatric cardiac intensive care unit bedside nursing staff 
30 mins prior to arrival of the patient in the pediatric cardiac intensive care unit. MRN, medical record 
number; CPB, cardiopulmonary bypass time; HR, heart rate; BP, blood pressure; CVP, central venous 
pressure; RA, right atrial pressure; LA, left atrial pressure; CVL, central venous line; AL, arterial line; 
ETT, endotracheal tube; ABG, arterial blood gas; BE, base excess/deficit; ECMO, extracorporeal mem-
brane oxygenation; iNO, inhaled nitric oxide.
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Seven hundred pediatric cardiac sur-
gery patients were transferred from the 
operating room to the PCICU for the 2-yr 
time period of verbal handover process 

and 378 patients for the structured hando-
ver process over the 1-yr time period. The 
structured handover process was com-
pleted for both steps in 369 patients. The 

second step of the handover process could 
not be completed for three patients due 
to their clinical instability. Analysis of 
clinical data for all patients did not find 
evidence of differences in age, gender, car-
diopulmonary bypass time, cross-clamp 
time, and levels of Risk Adjustment for 
Congenital Heart Surgery-1 (between the 
verbal handover period and the structured 
handover period Table 3). A total of 167 
(24%) complications that included the 
need for cardiopulmonary resuscitation, 
placement on extracorporeal membrane 
oxygenation, need for mediastinal reex-
ploration, and development of severe met-
abolic acidosis in the first 24 hrs of PCICU 
admission were observed in 700 patients in 
the verbal handover time period, whereas 
46 (12%) complications were observed in 
378 patients for the structured hando-
ver period (p< .001) (Table 4). There was 
significant reduction in three of the four 
complications studied for the two hando-
ver processes in the first 24 hrs of PCICU 
stay (Table 4). Three hundred and three 
patients (43.2%) underwent successful 
extubation in the first 24-hrs PCICU stay 
during the verbal handover time period 
when compared with 189 patients (50%) 
for the structured handover time period 
(p< .04).

DISCUSSION

The data indicate that a structured 
handover process for transfer of pedi-
atric cardiac surgery patients from the 
operating room to the PCICU was asso-
ciated with an improvement in informa-
tion transfer, a reduction in postoperative 
complications, and an improvement in 
24-hr patient outcomes.

The management of pediatric cardiac 
surgery patients has undergone signifi-
cant change in the last decade. Continuity 
of care for these patients is based on the 
multidisciplinary team approach, necessi-
tating good communication at handovers. 
Verbal handovers in our study were char-
acterized by variability in the content and 
clarity of information transferred. There 
was 43% loss of transfer of information 
in the verbal handover, a figure similar 
to that reported in other studies (5, 14, 
15). Our two-step structured handover 
process was associated with a significant 
reduction in the loss of critical informa-
tion (43% -> 16%), a finding also noted in 
the literature (16). Avoidance of distrac-
tion in our handover process enhanced 
the capture of critical information among 
clinical team members as seen in other 

Table 1. Assessment of interprofessional transfer of information during verbal and structured 
handover processes by the entire clinical team in the surveys

Survey Questions
Maximum Response 

Ratea

Verbal 
Handover

Structured 
Handover p

Patient details 5 3.7 ± 1.3 4.8 ± 0.4 <.001
Preoperative details 5 1.1 ± 1.2 2.3 ± 1.4 <.001
Anesthesia details 5 2.9 ± 1.3 4.4 ± 0.8 <.001
Surgical details 4 2.6 ± 1.2 3.8 ± 0.5 <.001
Postoperative details 14 8.5 ± 3.6 12.3 ± 1.9 <.001
Laboratory values 4 2.1 ± 1.5 3.6 ± 0.7 <.001

aResponse rate: based on positive response to each question in every category of details.
x ± s represents mean ±1 sd; p based on Wilcoxon rank test.

Figure 3. Step 2 of the handover process: Patient information communicated face-to-face using a stan-
dardized handover checklist tool from the anesthesia and cardiac surgery teams to the intensive care 
unit team on arrival of the patient in the intensive care unit. ETT, endotracheal tube; BBS, bilateral 
breath sounds; WNL, within normal limits; TEE, transesophageal echocardiography; ACT, activated 
clotting time; CVP, central Venous pressure; RA, right atrial; LA, left atrial; PA, pulmonary artery pres-
sure; HCT, hematocrit.
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studies (17). A well-defined time point 
was established in our handover process 
that led to identifiable transfer of respon-
sibility between different clinical teams. 
Consistent communication was provided 
by the standardized handover proforma, 
and all parties involved were invited to 
ask questions or voice concerns. This 
procedure may have eliminated barriers 
such as hierarchical structures, profes-
sional allegiances, and culture differences 
that commonly lead to misunderstanding 
among caregivers (18). Improved com-
munication may have increased trust 
and resolved conflicts among different 
clinical teams, thus potentially increasing 
further collaboration among team mem-
bers and maximizing team performance 
(19, 20). Introduction of the two-step 
handover process in our study resulted 
in standardized and effective communi-
cation from the operative room teams 
of anesthesia and cardiac surgeons to 
the intensive care unit team. In the first 

phase of our handover process, informa-
tion was communicated from the opera-
tive room to the intensive care unit prior 
to arrival of the patient. This facilitated 
communication about the procedure 
undertaken and more importantly infor-
mation about the clinical condition of 
the patient prior to arrival of the patient. 
As a result, the entire critical care team 
comprising critical care faculty, cardiol-
ogy faculty, fellows, nurse practitioners, 
nursing staff, and respiratory therapists 
anticipated the arrival of the postopera-
tive cardiac surgery patient. In the sec-
ond phase of the handover process, the 
face-to-face communication from the 
operative room clinical team to the entire 
intensive care team using a standard-
ized checklist process ensured that there 
was effective conveyance of preoperative, 
operative, and immediate postoperative 
information to the intensive care unit 
team. More importantly, there was a free 
level of communication between the two 

clinical teams and the intensive care unit 
team members had the opportunity to 
ask questions if they had any concerns 
regarding patient’s perioperative manage-
ment or clinical condition. This markedly 
improved the level of communication and 
transfer of information from the operat-
ing room to the intensive care unit in our 
two-step handover process was validated 
by our survey results. We believe that 
this effective and standardized commu-
nication from the operating room team 
to the critical care team improved trans-
fer of critical information on each and 
every postoperative patient that reduced 
gaps in patient care and avoided unwar-
ranted shifts in goals and plans (21, 22). 
Likewise, the handover process helped to 
prime the PCICU clinical team to antici-
pate any deterioration in the patient’s 
clinical condition, and effective teamwork 
helped to decrease the number of small 
problems and prevented them from esca-
lating into more serious situations (18). 
This may explain the reduction of major 
complications such as cardiopulmonary 
resuscitation, metabolic acidosis, and 
mediastinal reexploration after introduc-
tion of structured handover process, and 
similarly, the increase in the number of 
patients extubated early.

To eliminate association of other fac-
tors other than the handover process 
that play an important role in patient 
outcomes, we limited the time period of 
study for postoperative outcomes to the 
first 24 hrs of intensive care unit stay. The 
patient outcomes were followed longitu-
dinally for a period of 3 yrs, of which a 1-yr 
period followed the introduction of the 
structured handover process. In the time 
periods of verbal and structural hando-
ver processes, there was no evidence of 
significant differences in patient demo-
graphics, including the complexity of car-
diac defect, the cardiopulmonary bypass 

Table 2. Assessment of quality of structured handover process by the clinical team in the survey

Survey Questions
Entire Clinical 
Team (n = 114)

Respiratory 
Therapist (n = 27)

Nursing Staff 
(n = 110)

Attending  
(n = 19)

Fellow  
(n = 6)

Fellow  
(n = 6) p

Improvement in physical 
environment

4.3 ± 0.7 4.4 ± 0.7 4.2 ± 0.7 4.6 ± 0.5 4.5 ± 0.5 4.8 ± 0.4 .1

Improvement in 
knowledge

4.3 ± 0.7 4.6 ± 0.7 4.2 ± 0.7 4.7 ± 0.5 3.8 ± 0.7 4.5 ± 0.4 .01

Improvement in 
consistency

4.5 ± 0.6 4.4 ± 0.6 4.4 ± 0.7 4.9 ± 0.3 4.5 ± 0.8 4.7 ± 0.5 .25

Improvement in accuracy 
of information

4.4 ± 0.7 4.5 ± 0.6 4.3 ± 0.7 4.9 ± 0.3 4.2 ± 0.9 4.5 ± 0.8 .08

Response rate based on (1–5) Likert scale; x ± s represents mean ± sd; p based on Kruskal-Wallis test for responses among different clinical team 
members.

Table 3. Clinical data of pediatric cardiac surgery patients transferred to pediatric cardiac intensive 
care unit

Survey Questions
Verbal Handover 

Period
Structured 

Handover Period P

Patients (n) 700 378
Age (days)a 1090 ± 1838 934 ± 1654 .1
Male: n (%)b 376 (53.7) 208 (55) .7
Female: n (%)b 324 (46.3) 170 (45) .7
Cardiopulmonary bypass 

time (mins)a

113 ± 69 119 ± 54 .17

Cross-clamp time (mins)a 41 ± 34 43 ± 35 .34

RACHS-1: 1 n (%)b 71 (10.1) 38 (10) 1.0

RACHS-1: 2 n (%)b 238 (34) 123 (32.5) .63

RACHS-1: 3 n (%)b 203 (29) 120 (31.7) .36

RACHS-1: 4 n (%)b 71 (10.1) 41 (10.8) .75

RACHS-1: 6 n (%)b 47 (6.7) 19 (5) .28

RACHS-1: 7 n (%)b 70 (10.1) 37 (9.7) 1.0

RACHS, Risk Adjustment for Congenital Heart Surgery. 
ap based on Wilcoxon rank-sum test; bp based on chi-square test. 
RACHS-1: patients subcategorized in 1, 2, 3, 4, 6, and 7 (17).
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time, and the cross-clamp time that play 
a significant role in patient outcomes in 
congenital heart disease programs (23). 
Likewise, there were no major changes 
in the structure or staffing turnover in 
the PCICU, staffing in Anesthesia, Car-
diac Surgery, Cardiology, or Critical Care 
divisions (data not shown). None of these 
departments were simultaneously con-
ducting any new protocols or policies that 
were intended to reduce complications or 
facilitate earlier extubation. Introduction 
of a structured handover from the operat-
ing room to the intensive care unit was 
the only new process introduced in the 
unit.

Studies in literature have evaluated the 
introduction of a formal handover pro-
cess for pediatric cardiac surgery patients 
for only a limited number of patients and 
limited time period (7, 11, 12). The sus-
tainability of our structured handover 
process may be multifactorial. We initi-
ated a multidisciplinary approach to the 
communication problem and there was 
“buy-in” from all the concerned parties. 
Prior to formal introduction of the stan-
dardized handover process, we initiated 
a learning period for the entire clinical 
team followed by a period of 1 month of 
trial runs. We made changes in our model 
in that time period based on reviews and 
opinions of the multidisciplinary team 
members. A significant increase (92%) in 
the response rate to the second survey as 
compared to 69% to the first survey vali-
dates the approval of the entire clinical 
team of the structured handover process. 
This bottom-up approach used in our 
study has been known to be particularly 
useful when implementing organiza-
tional change (24).

This study has the inherent limita-
tions of assessing behavioral changes 
to outcomes. It is possible that patient 
outcomes improved as a result of 

improvements in staff efficiency and 
maturation of their working process, 
because the protocol was designed to 
focus staff attention and improve team-
work at a specific time. There were no 
major personnel shifts in staffing during 
the study interval, and staff turnover did 
not change appreciably during this time. 
Because the study data were conducted 
at a single pediatric heart institution, 
some of the success achieved from the 
handover protocol may be attributed to 
unique institutional features, including 
the protocol development process and 
participation from involved providers. 
However, numerous studies have high-
lighted similar communication problems 
in surgical care pathways (25–27), so it is 
likely that other institutions may benefit 
from similar approaches. We were unable 
to perform a matched analysis in our two 
survey responses, because participation 
was voluntary and each team member 
was de-identified. A significantly greater 
response to the second survey when com-
pared with the first survey without any 
incentive to the clinical team members 
helps validate our survey results. The 
quality of the structured handover pro-
cess and improvement in loss of infor-
mation for this process was not based 
on an independent person’s observation; 
rather, it was based on the PCICU clinical 
team members. However, the anesthe-
sia and surgical team members did not 
participate in the two surveys. Observa-
tion study results, as such, are limited 
by observer bias or Hawthorne effect. In 
addition, because we studied immediate 
postoperative complications, our con-
clusions are limited to this specific time 
period. Adverse events may be a suitable 
measure for the evaluation of the safety 
and efficacy of handover (28). However, 
practical issues could mean that this tool 
will lack the precision required to make 

it meaningful (29). This includes the 
inability to accurately capture adverse 
events and near misses, due to variations 
in definitions and reporting. In addi-
tion, the association between the adverse 
event and handover can be subject to 
attribution, recall, and hindsight bias. 
Finally, aside from those factors previ-
ously mentioned, there could be a num-
ber of unmeasured confounder variables 
that may be the cause of the observed 
differences in outcomes between the 
verbal handover period and the struc-
tured handover period. A randomized 
study would be required to prove that 
the structured handover process was in 
fact the cause of the improvements in 
information capture and patient out-
comes. However, such a study is beyond 
the scope of our current research, and 
further validation of the benefits of our 
structured handover process merits fur-
ther investigation.

CONCLUSIONS

We conclude that the implementation 
of a structured handover process for tran-
sition of patient care of a pediatric cardiac 
surgery patient from the operating room 
to the intensive care unit is associated 
with an improvement in information 
transfer, a decrease in specific complica-
tions, and an increase in early extubation 
in our patient population.
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