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Recommendations for Future Action and 
Research: A “Call to Action” for Patient Safety
WHO has made the reduction of surgical errors one of its pri-
mary goals. WHO published guidelines in 2008 that identified 
multiple recommended practices to ensure the safety of surgi-
cal patients.421 However, errors persist. Traditional approaches 
to reducing human error, typically driven by hospital or profes-
sional society quality assurance committees, have established 
precedents that make significant improvements in patient safety 
difficult. A few interventions are supported by currently avail-
able, albeit limited evidence, as noted in each topic area above. 
Priority for implementation of these interventions would almost 
certainly improve patient safety. Furthermore, a concerted effort 
to expand the scientific study of human error as a unique area of 
clinical research could provide opportunities to improve patient 
safety in the cardiac OR, as well as other surgical and interven-
tional settings (eg, the cardiac catheterization suite). Specific 
areas of study would certainly include (1) research to better 

understand communication failures and breakdowns in team-
work; (2) the best way to implement and reinforce interventions 
to improve communication and teamwork (eg, teamwork train-
ing, briefings and debriefings, and simulation); (3) interventions 
to promote professionalism and safety culture; and (4) OR ergo-
nomics, including ideal space and layout to minimize flow dis-
ruptions and personnel traffic. Ideally, both provider outcomes 
such as behavior change and communication skills and patient 
outcomes such as morbidity (eg, infections) and costs would be 
measured.

Opportunities to Facilitate Translation of Current 
Knowledge Regarding Communication and 
Teamwork Into Clinical Practice
Table 3 displays the American College of Cardiology 
Foundation and American Heart Association scheme for the 
classification of recommendations and level of evidence. The 
writing group’s conclusions and recommendations using this 
classification scheme are listed below.

Table 3. Applying Classification of Recommendations and Level of Evidence

A recommendation with Level of Evidence B or C does not imply that the recommendation is weak. Many important clinical questions addressed in the guidelines do not 
lend themselves to clinical trials. Although randomized trials are unavailable, there may be a very clear clinical consensus that a particular test or therapy is useful or effective.

*Data available from clinical trials or registries about the usefulness/efficacy in different subpopulations, such as sex, age, history of diabetes, history of prior  
MI, history of heart failure, and prior aspirin use.

†For comparative effectiveness recommendations (Class I and IIa; Level of Evidence A and B only), studies that support the use of comparator verbs should involve 
direct comparisons of the treatments or strategies being evaluated.
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Communication failures are common and have been impli-
cated as a cause of error and adverse outcomes in both general 
and cardiac surgery.† Research in aviation and the military has 
demonstrated that team training can facilitate improved coordi-
nation and enhanced performance. Substantial data do exist in 
surgical settings regarding the impact of training in nontechni-
cal communication skills; for example, checklists, briefings and 
debriefings, other structured communication tools and protocols, 
team training, and simulation training.‡ However, except for the 
standardized time-out process, which is required by The Joint 
Commission, widespread adoption of standardized critical inter-
action by use of protocols has not occurred in cardiac or other 
ORs. Furthermore, in a few longer-term studies of team training, 
it appears that improvements are not easily sustained.164,197,198

Recommendations

1. Checklists and/or briefings should be implemented 
in every cardiac surgery case, and postoperative 
debriefings should be encouraged by leadership in 
cardiac ORs (Class I; Level of Evidence B).

2. Team training to improve communication, leadership, 
and situational awareness should be implemented in 
cardiac ORs and should involve all members of the 
cardiac operative team (Class I; Level of Evidence B).

3. Formal handoff protocols should be implemented 
during transfer of the care of cardiac surgical 
patients to new medical personnel (Class I; Level of 
Evidence B).

4. It is reasonable to conduct event scenario training 
for significant and rare nonroutine events (ie, emer-
gency oxygenator change out) on a regular basis that 
involves the complete cardiac surgery team (Class 
IIa; Level of Evidence C).

5. It is reasonable to conduct future studies of team-
work and communication that (a) investigate optimal 
communication models (eg, briefings and structured 
communication protocols in the cardiac surgical 
OR); (b) investigate team-training models to deter-
mine the “best product” for use in the cardiac OR; 
(c) investigate impediments to implementation of for-
mal training in teamwork and communication skills; 
(d) include long-term studies of the sustained impact 
of such training on provider outcomes (eg, attitudes 
regarding safety, compliance with best practices, and 
communication skills); (e) investigate efficacy of for-
mal training in teamwork and communication skills 
in improving patient outcomes (eg, satisfaction, blood 
product use, infections, ICU readmissions, mortality, 
and costs); and (f) include establishment of an anon-
ymous national multidisciplinary event-reporting 
system to obtain data about events and near-misses 
(Class IIa; Level of Evidence C).

Physical Environment Research Opportunities
Poor OR ergonomics are present in many, if not most, car-
diac ORs. Hazards for both patients and staff exist, including 

infection in patients related to personnel traffic and air-
flow,305,307 risk of injury to staff caused by tripping over cords 
and equipment,297,298 and hazardous noise levels for everyone 
in the room because of alarms, music, and multiple simulta-
neous conversations.§ Optimal OR design to maintain effi-
cient flow and restriction of the number of personnel may 
reduce hazards. Integration of information from various 
monitors and reduction of noise and alarm fatigue, by design 
of high-sensitivity and -specificity alerts, may improve 
patient safety.313,328

Recommendations

1. It is reasonable to investigate the optimal design and 
testing of information systems in the OR to reduce 
alarm-related distractions and improve clinicians’ 
ability to integrate knowledge from multiple sources 
(Class IIa; Level of Evidence C).

2. It may be reasonable to test optimal room design and 
layout, both in real-time and in simulation laborato-
ries, as an innovative area of future research, which 
may avoid expensive design errors (Class IIb; Level 
of Evidence C).

Safety Culture: Implementation of Policies 
Regarding Professionalism and Quality
In 2009, The Joint Commission implemented standards 
requiring the creation and maintenance of a culture of safety, 
including having a disruptive behavior policy in place and 
a formal process to manage unacceptable behaviors.371,372 
Subspecialty units, including the cardiac operating team, 
may develop a unique culture with both positive and nega-
tive aspects.

Recommendations

1. Local institutional policies that define disruptive 
behavior in medical professionals in all hospital 
settings should be implemented immediately, with 
transparent and formal procedures for addressing 
unacceptable behaviors and interventions to elimi-
nate such behaviors (Class I; Level of Evidence C).

2. We recommend that every institution commit to 
a culture of safety by establishing a robust qual-
ity assurance and QI program to (a) continuously 
identify system, unit, and individual safety hazards; 
(b) provide leadership and resources to eliminate 
identified hazards; and (c) encourage and value 
the input of all members of the cardiac surgery 
team in a nonpunitive atmosphere (Class I; Level 
of Evidence C).

Safety Culture: Research Opportunities
Only a few studies have assessed the impact of organizational 
culture on provider or patient outcomes.394,395,397 Currently 
available data provide limited evidence that patient outcomes 
(eg, satisfaction, blood product use, infections, ICU readmis-
sions, mortality, and costs) may be improved with patient 
safety and QI initiatives. It is unknown whether improvements 
in safety-oriented provider attitudes and organizational cul-
ture are sustainable.

†References 13, 16, 18, 20–23, 58, 59, 72, 76–80.
‡References 44, 45, 63, 66, 68, 162, 164, 170–173, 176, 178, 182–184, 

190–192, 195, 197, 198, 204, 208, 210, 215, 217–220, 222, 223, 422, 423.
§References 296, 304, 310, 311, 314, 316, 317, 321.
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Recommendations

1. Scientific testing of interventions in the complex 
 technology-oriented setting of the cardiac OR is reason-
able, including interventions that (a) test existing tools 
and develop new tools designed to improve safety cul-
ture and climate; (b) provide ongoing assessment after 
intervention(s), to measure sustainability of improve-
ments in safety culture; and (c) lead to establishment of 
multi-institutional large clinical trials to assess the efficacy 
of improvements in safety culture in reducing selected 
adverse patient outcomes (Class IIb; Level of Evidence C).

2. Design and funding of multidisciplinary prospective 
studies of human and systems factors that predispose 
to error in the cardiac OR is reasonable (Class IIb; 
Level of Evidence C).  
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