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Objectives

ÅReview challenges to safe, effective critical care

ÅDescribe common elements that impact 
individual, team performance

ÅExamine currently available, novel strategies to 
improve ICU performance, health care outcomes  
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Diagnostic Error and Therapeutic Harm (DEATH)
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How can this critical care team make mistakes?



Attitudes, Barriers, Use of Low Tidal 
Volume (LTV) Ventilation in ARDS

ÅFour Chicago non-ARDS Network hospitals

Å467 physicians, nurses, RTs (69.3% response rate)

Physicians Nurses RTs

How strongly do you 
believe ARDS patients
benefit from LTV

80 (96%) 195 (66.6%)* 60 (77.9%)*

It takes < 6 h, 6h to < 12 h 
between onset, diagnosis 
of ARDS

71 (86.6%) 189 (67.0%)* 52 (68.4%)*

*P < 0.017 compared with physicians Weiss CH et al. Ann Am ThoracSoc2017 14(11): 1682-9



LTV Initiation in ARDS

7.4% 0% 2.8%

Weiss CH et al. Ann Am ThoracSoc2017 14(11): 1682-9
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A Call to Arms

ÅVariations in healthcare delivery are the most 
readily modifiable barriers to quality care

ïUnmeasured practice variance

ïInconsistent application of best practices

ÅSolutions lie in health systems science, 
implementation, quality improvement 

Niven AS et al. Ann Am ThoracSoc2019 Mar 27. doi: 10.1513/AnnalsATS.201812-847IP



Building A Better ICU Team

Human Factors Staffing, Teamwork Intelligent Environment

Moreno RP at al. IntensCare Med 2009; 35: 1667-72



Human Factors



Cognitive Load Theory

Visual, Auditory Channels

Working Memory (5-7 elements)

Long Term Memory

Schema

Young JQ et al. Med Teach 2014; 36: 371-84
PachurT et al. Cognitive Psychology 2012; 65: 207-40



ICU Rounding Data Elements

Collins S et al. J Am Med Inform Assoc2014; 21: 438-47 



Error Recognition, Recovery
E

rr
o

rs

Mean Error Detection 37.2% Mean Error Detection 20.3%

RazzoukE et al. AMIA AnnuSympProc2011; 2011: 1155-1164 



Error Recognition, Recovery 

ÅPoor correlation 
with experience

Razzouk E et al. AMIA Annu Symp Proc 2011; 2011: 1155-1164 
Patel VL et al. J Biomed Informatics 2011; 44: 413ς24
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ÅDetection ratio 

# Errors detected

# Correct knowledge questions



Cognitive Load Theory

Intrinsic load Informationassociated with task

Extraneous load Information not associated with task

Germaine load 
Reorganize information (cognitivestrategies)

SwellerJ. CognSci1988; 12: 257-85



LTV Ventilation in ARDS

ÅHeight, gender better predictors of lung 
size than actual body weight
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Courtesy of O. Gajic, MD, Mayo Clinic



Impact of LTV Decision Support Tool

Decrease in ARDS-related mortality, 33 to 18%

Decision Support Tool

On-Line Training

Yilmaz M et al. Crit Care Med 2007; 35(7): 1660-6


