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“There is always a well-known solution to every human 
problem—neat, plausible and wrong”.

H. L. Mencken. “The Divine Afflatus”, New York 
Evening Mail, November 1917.

The use of checklists and protocols is proposed as a 
neat, plausible solution to the complex problem of pro-
viding the best possible care to critically ill patients. 
Checklists and protocols are components of the safety 
culture translated from the aviation industry to medical 
practice [1]. There is no doubt that checklists and proto-
cols can play an important role in certain circumstances 
in the management of critically ill patients. However, the 
complexity of attending to the individual needs of criti-
cally ill patients and the nonlinear nature of many critical 
care interventions not only limits the utility of checklists 
and protocols but also brings an inherent risk that exces-
sive interventions will be delivered.

Checklists work well for processes that are complicated 
but linear (Fig.  1, Panel a), where the process and out-
come are the same in every case [2]. Under these condi-
tions the use of a checklist ensures that in a single process 
pathway, each step is completed and verified. Protocols 
are somewhat more adaptable, but still require set inter-
ventions to be provided which are dependent upon initial 
conditions and subsequent circumstances, limiting the 
responses available to clinicians [3]. The use of check-
lists has been associated with improved patient out-
comes, in circumstances where the checklist can be used 
for a largely linear process such as the generic conduct 

of a surgical procedure [4] or the preparation for central 
venous catheter insertion [5]. However, even under these 
circumstances, the supporting evidence is derived pre-
dominantly from cohort studies with historical controls 
[4, 5], a method that is known to produce results that 
favour interventions significantly more frequently than 
results from randomised studies [6]. It is also an oversim-
plification to attribute any observed improvement in out-
comes solely to the use of the checklist. In order to obtain 
these benefits, the multifaceted intervention, of which 
the checklist is only one part, that leads to the change in 
clinical practice must be undertaken [7], which requires a 
significant input of resources. In spite of the limited high-
quality evidence to support the use of checklists and pro-
tocols, they are widely and increasingly used in acute care 
medicine.

The apparently simple and effective nature of checklists 
and protocols has seen them applied in inappropriate cir-
cumstances. Checklists can be problematic when applied 
to clinical problems that require nonlinear responses. 
Protocols are not well suited to clinical scenarios that 
require multiple adaptive responses (Fig.  1, Panel b). 
When used for conditions that require nuanced, adap-
tive responses, there is a risk of therapeutic misalignment 
[3], with the delivery of excess, inappropriate interven-
tions. Sepsis is one such condition. Sepsis is a major 
global health problem that requires a concerted effort to 
reduce the unacceptably high mortality and morbidity. 
Sepsis is a complex syndrome, with disparate manifes-
tations depending on a combination of host factors and 
comorbidities, the nature of the inciting infection and 
the specifics of the infecting organism. As such, the treat-
ment for sepsis is not well suited to management with 
checklists and protocols. The Surviving Sepsis Campaign 
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treatment protocol includes the recommendation to pro-
vide all patients with 30 ml/kg of crystalloid fluid, along 
with a recommendation to measure lactate as a guide for 
resuscitation, often prompting further interventions. It is 
true that observational data have demonstrated that the 
implementation of a sepsis protocol based on the surviv-
ing sepsis campaign bundles is associated with lower risk-
adjusted mortality [8]. However, the provision of the fluid 
component of the intervention has not shown to be asso-
ciated with improved outcomes [8]. In fact, the provision 
of excessive fluid to patients with sepsis has been shown 
to be associated with harm [9]. Some of this harm could 
be in part explained by the fact that up to 25% of patients 
with sepsis have comorbidities such as heart failure and 
renal failure [10, 11]. The administration of excessive flu-
ids, simply given to satisfy the requirements of a protocol, 
to patients with heart failure or renal failure could lead 
to adverse consequences. Checklists and protocols are 
ill equipped to deal with the variations and adaptations 
required to deal with the complexity required to treat 
sepsis. There is substantial evidence to support the con-
jecture that protocolised therapy for sepsis is not supe-
rior to treatment guided by clinician judgement and is 
associated with increased cost of care [11].

The use of checklists and protocols for the general 
management of critically ill patients can be even more 
problematic. Protocols and checklists are used in the 
aviation industry for processes that are well established; 
the mechanism by which each item on the checklist 
contributes to achieving the goals of the checklist is 
well understood, having been extensively tested. When 
commencing a takeoff procedure, all aircrafts of the 
same type require the same linear combination of steps 
to be undertaken to safely become airborne. The same 

cannot be said for the checklists and protocols used in 
critical care. One of the most widely used checklists in 
critical care is the FAST-HUG checklist [12] advocated 
to be used for all critically ill patients. The checklist 
advocates the use of interventions such as tight glucose 
control and widespread use of prophylaxis for gastro-
intestinal bleeding and interventions that have been 
subsequently shown to not be beneficial [13] or to be 
harmful [14]. Furthermore, checklists can lead to exces-
sive interventions by elevating the status of compo-
nents for which only lower-quality evidence exists, thus 
increasing the likelihood of implementation by clini-
cians adopting the checklist. In the FAST-HUG check-
list for example [12], elevating the head of the bed, for 
which there is a paucity of high-quality evidence [15], 
is given the same weighting as consideration of seda-
tion for which substantial high-quality evidence is 
available to inform practice. Clinicians are not only 
prompted to provide these interventions, they can be 
held accountable if they do not follow the protocol [16]. 
In some jurisdictions, clinicians can be manipulated 
into providing unproven interventions for fear of liti-
gation should adverse outcomes be linked to the non-
delivery of a non-beneficial intervention advocated by 
the checklist [17]. Checklists make practitioners feel 
better about the care they are delivering, make them 
feel like they are doing the right thing [18], even when 
these interventions, like the routine replenishment of 
electrolytes beyond physiological levels, are not associ-
ated with benefits to patients [19]. Clinicians seeking 
to improve outcomes may need to consider alternate 
methods, such as the adoption of continuous quality 
improvement methods [20], rather than rigidly apply-
ing set checklists and policies.

Fig. 1  a A linear process, well suited to a checklist or protocol. In order to safely navigate from A to B, each step in the process is required to be 
undertaken in the same order each time. Examples include donning and doffing personal protective equipment or preparation for insertion of a 
central venous catheter. b A non-linear process, common in the management of critically ill patients, and not well suited to a checklist or protocol. 
In order to safely navigate from A to B, it is necessary to vary the process to deal with multiple contingencies. For example, in the management 
of a patient with severe sepsis, in some cases fluid therapy is required prior to commencement of vasopressors, in other cases vasopressors take 
precedence. In most cases reassessment of previous steps is required. Divergence from a straight path to consider corticosteroids or urgent source 
control may be required



1251

Checklists and protocols are tools that have a place in 
critical care medicine. Like many of the tools wielded by 
clinicians, used in the right way, for the right purpose, 
checklists and protocols can play an important role in 
helping to provide safe and appropriate care to critically 
ill patients. While they can appear to be a simple, plau-
sible solution to the provision of safe care to all critically 
ill patients, this appearance can be deceiving. Checklists 
and protocols can provide the illusion of providing safer 
care, when in fact they simply encourage clinicians to 
provide interventions of no proven benefit. We need to 
subject all the tools used in critical care to objective scru-
tiny to ensure that excessive intervention is avoided.

Author details
1 Malcolm Fisher Department of Intensive Care Medicine, Royal North Shore 
Hospital, St. Leonards, NSW 2065, Australia. 2 Division of Critical Care, The 
George Institute for Global Health, Newtown, NSW 2042, Australia. 3 Inten-
sive Care Unit, Fiona Stanley Hospital, Murdoch, WA 6150, Australia. 4 School 
of Medicine, University of West Australia, Crawley, WA 6009, Australia. 

Acknowledgements
The authors would like to thank Sarah Grattan for help assistance in the prepa-
ration of the figure in this manuscript.

Compliance with ethical standards

Conflicts of interest
The authors declare that they have no conflicts of interest.

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

Received: 18 March 2020   Accepted: 31 March 2020
Published online: 23 April 2020

References
	1.	 Kapur N, Parand A, Soukup T, Reader T, Sevdalis N (2016) Aviation and 

healthcare: A comparative review with implications for patient safety. 
JRSM Open 7:2054270415616548

	2.	 Clay-Williams R, Colligan L (2015) Back to basics: checklists in aviation and 
healthcare. BMJ Qual Saf 24:428–431

	3.	 Kavanagh BP, Nurok M (2016) Standardized intensive care. Protocol 
misalignment and impact misattribution. Am J Respir Crit Care Med 
193:17–22

	4.	 Haynes AB, Weiser TG, Berry WR, Lipsitz SR, Breizat AH, Dellinger EP, 
Herbosa T, Joseph S, Kibatala PL, Lapitan MC, Merry AF, Moorthy K, 
Reznick RK, Taylor B, Gawande AA (2009) A surgical safety checklist to 
reduce morbidity and mortality in a global population. N Engl J Med 
360:491–499

	5.	 Pronovost P, Needham D, Berenholtz S, Sinopoli D, Chu H, Cosgrove S, 
Sexton B, Hyzy R, Welsh R, Roth G, Bander J, Kepros J, Goeschel C (2006) 
An intervention to decrease catheter-related bloodstream infections in 
the ICU. N Engl J Med 355:2725–2732

	6.	 Sacks H, Chalmers TC, Smith H Jr (1982) Randomized versus historical 
controls for clinical trials. Am J Med 72:233–240

	7.	 Bosk CL, Dixon-Woods M, Goeschel CA, Pronovost PJ (2009) Reality check 
for checklists. Lancet 374:444–445

	8.	 Seymour CW, Gesten F, Prescott HC, Friedrich ME, Iwashyna TJ, Phillips 
GS, Lemeshow S, Osborn T, Terry KM, Levy MM (2017) Time to treatment 
and mortality during mandated emergency care for sepsis. N Engl J Med 
376:2235–2244

	9.	 Kelm DJ, Perrin JT, Cartin-Ceba R, Gajic O, Schenck L, Kennedy CC (2015) 
Fluid overload in patients with severe sepsis and septic shock treated 
with early goal-directed therapy is associated with increased acute 
need for fluid-related medical interventions and hospital death. Shock 
43:68–73

	10.	 Paoli CJ, Reynolds MA, Sinha M, Gitlin M, Crouser E (2018) Epidemiology 
and costs of sepsis in the United States-an analysis based on timing of 
diagnosis and severity level. Crit Care Med 46:1889–1897

	11.	 Rowan KM, Angus DC, Bailey M, Barnato AE, Bellomo R, Canter RR, Coats 
TJ, Delaney A, Gimbel E, Grieve RD, Harrison DA, Higgins AM, Howe B, 
Huang DT, Kellum JA, Mouncey PR, Music E, Peake SL, Pike F, Reade MC, 
Sadique MZ, Singer M, Yealy DM (2017) Early, goal-directed therapy for 
septic shock—a patient-level meta-analysis. N Engl J Med 376:2223–2234

	12.	 Vincent JL (2005) Give your patient a fast hug (at least) once a day. Crit 
Care Med 33:1225–1229

	13.	 Krag M, Marker S, Perner A, Wetterslev J, Wise MP, Schefold JC, Keus F, Gut-
tormsen AB, Bendel S, Borthwick M, Lange T, Rasmussen BS, Siegemund 
M, Bundgaard H, Elkmann T, Jensen JV, Nielsen RD, Liboriussen L, Bestle 
MH, Elkjaer JM, Palmqvist DF, Backlund M, Laake JH, Badstolokken PM, 
Gronlund J, Breum O, Walli A, Winding R, Iversen S, Jarnvig IL, White JO, 
Brand B, Madsen MB, Quist L, Thornberg KJ, Moller A, Wiis J, Granholm A, 
Anthon CT, Meyhoff TS, Hjortrup PB, Aagaard SR, Andreasen JB, Sorensen 
CA, Haure P, Hauge J, Hollinger A, Scheuzger J, Tuchscherer D, Vuil-
liomenet T, Takala J, Jakob SM, Vang ML, Paelestik KB, Andersen KLD, van 
der Horst ICC, Dieperink W, Fjolner J, Kjer CKW, Solling C, Solling CG, Kart-
tunen J, Morgan MPG, Sjobo B, Engstrom J, Agerholm-Larsen B, Moller 
MH (2018) Pantoprazole in patients at risk for gastrointestinal bleeding in 
the Icu. N Engl J Med 379:2199–2208

	14.	 Finfer S, Chittock DR, Su SY, Blair D, Foster D, Dhingra V, Bellomo R, Cook 
D, Dodek P, Henderson WR, Hebert PC, Heritier S, Heyland DK, McArthur 
C, McDonald E, Mitchell I, Myburgh JA, Norton R, Potter J, Robinson BG, 
Ronco JJ (2009) Intensive versus conventional glucose control in critically 
Ill patients. N Engl J Med 360:1283–1297

	15.	 Niël-Weise BS, Gastmeier P, Kola A, Vonberg RP, Wille JC, van den Broek PJ, 
the Bed Head Elevation Study G (2011) An evidence-based recommen-
dation on bed head elevation for mechanically ventilated patients. Crit 
Care 15:R111

	16.	 Carlos WG, Patel DG, Vannostrand KM, Gupta S, Cucci AR, Bosslet GT 
(2015) Intensive care unit rounding checklist implementation. Effect of 
accountability measures on physician compliance. Ann Am Thorac Soc 
12:533–538

	17.	 Powell P (2010) “Fast Hug” mnemonic aims to avoid medical malpractice 
in intensive care. https​://www.passe​npowe​ll.com/fast-hug-mnemo​nic-
aims-to-avoid​-medic​al-malpr​actic​e-in-inten​sive-care/

	18.	 Centofanti JE, Duan EH, Hoad NC, Swinton ME, Perri D, Waugh L, Cook DJ 
(2014) Use of a daily goals checklist for morning Icu rounds: a mixed-
methods study. Crit Care Med 42:1797–1803

	19.	 Goyal A, Spertus JA, Gosch K, Venkitachalam L, Jones PG, Van den Berghe 
G, Kosiborod M (2012) Serum potassium levels and mortality in acute 
myocardial infarction. JAMA 307:157–164

	20.	 Niven AA-O, Herasevich SA-O, Pickering BW, Gajic OA-O (2019) The future 
of critical care lies in quality improvement and education. Ann Am Thorac 
Soc 16(6):649–656. https​://doi.org/10.1513/Annal​sATS.20181​2-847IP​

https://www.passenpowell.com/fast-hug-mnemonic-aims-to-avoid-medical-malpractice-in-intensive-care/
https://www.passenpowell.com/fast-hug-mnemonic-aims-to-avoid-medical-malpractice-in-intensive-care/
https://doi.org/10.1513/AnnalsATS.201812-847IP

	Checklists and protocols in the ICU: less variability in care or more unnecessary interventions?
	Acknowledgements
	References




