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Who has used a checklist? 
Easily  recognizable  and  universally  
applicable	


  Grocery  list	

  Pre-­‐‑flight  safety  checklists	

  Laboratory  safety  and  hazard  
assessment  checklists	
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Checklist Method 
A  checklist  is  a  type  of  informational  
job  aid  used  to  reduce  failure  by  
compensating  for  potential  limits  of:	


  human  memory	

  aNention  to  specific  details	

  hazard  recognition,  
assessment  and  mitigation	
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Checklist Case Study 
  Atul  Gawande’s  “Annals  
of  Medicine  –  The  Checklist”  
article  in  The  New  Yorker  
magazine  (Dec  10,  2007)	


  Atul  Gawande  author  of  
“The  Checklist  Manifesto:  
How  to  Get  Things  Right”	


  Dr.  Peter  Pronovost,  
Critical-­‐‑Care  Specialist  at  
Johns  Hopkins  Hospital	
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Checklist Case Study 
Dr.  Pronovost  assessed  line  infections  
(considered  a  routine  complication)  
associated  with  patient  care  in  hospital  
intensive  care  units  (ICUs).  	


  ~5,000,000  lines  /  year  in  ICUs  	

  ~80,000  line  infections  /  year	

  ~5-­‐‑28%  of  line  infections  are  fatal	
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Checklist Case Study 
Checklist  identified  five  (5)  critical  
steps  doctors  were  supposed  to  follow  
to  reduce  the  risk  of  line  infections.    	


1.  Wash  their  hands  with  soap.  	

2.  Clean  the  patient’s  skin  with  chlorhexidine  

antiseptic.	

3.  Put  sterile  drapes  over  the  entire  patient.  	

4.  Wear  a  sterile  mask,  hat,  gown,  and  gloves.	

5.  Put  a  sterile  dressing  over  the  catheter  site  

once  the  line  is  in.  	
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Checklist Case Study 
Nurse  observe  doctors  for  month…	

	

            ________%  patients  observed  had  at  least  one  	


	
 	
    step  skipped.	

~33 (1/3) 

Dr.  Pronovost  worked  with  hospital  
administration  to  authorize  nurses  to  
stop  doctors  if  steps  were  skipped.	
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Checklist Case Study 
Results  after  a  year…	


  10-­‐‑day  line  infection  rate  went  
from  11%  to  ___%	
0	


Results  after  27  months…	

  Calculated  the  checklist  prevented  
____  line  infections,  ____  deaths,  
and  $___________	

43	
 8	


2,000,000	
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Checklist Case Study 
Key  points…	


  Checklist  helped  with  memory  recall  	

  “Mundane  maNers”  can  be  easily  
overlooked  during  more  drastic,  
complicated  events	


  Checklist  details  the  explicit  minimum  
steps  required  for  complex  processes	


  Establishing  institutional  support  for  
nurses  to  stop  work  task.	
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Developing an Effective Checklist 
Clearly  Defined  

Scope	


Knowledgeable  
Collaboration	


Develop  Concise    
Procedures  and  
Checklists	


Institutional  and  
Department  
Support	


Checklist  Testing  
and  Training	
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Checklist Scope 
Is  the  checklist  for  a  user  to  implement  a  
defined  work  task  with  integrated  safety  
protocols?          	

	

Is  this  a  checklist  for  a  user  to  conduct  a  
more  holistic  hazard  assessment  of  a  new,  
undefined  task  or  set  of  tasks?	


Process-­‐‑based  Checklist	


	

	

	

Behavior-­‐‑based  Checklist	
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Process-Based Checklists 
  Designed  to  address  safety  hazards  associated  with  a  
well-­‐‑defined,  specific  work  task	


  Establishes  a  finite,  explicit  set  of  steps  for  the  
checklist  user  to  implement	


  Developers  must  have  sufficient  knowledge  of  the  
process  to  identify  the  critical  work  flow	


  Relevant  safety  protocols  are  established  and  
explicitly  integrated  into  the  checklist.    	


  If  any  of  these  steps  are  incomplete  or  insufficient,  the  
checklist  user  could  be  at  risk.  	
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Behavior-Based Checklists 
  Designed  to  conduct  a  more  holistic  hazard  assessment  

for  a  new  or  undefined  tasks  or  a  broader  spectrum  of  
work  tasks.    	


  Establishes  hazard  assessment  criterion  for  the  
checklist  user  to  evaluate  their  anticipated  work  flow  
(e.g.,  does/will  this  work  utilize  acutely  toxic,  
pyrophoric,  or  explosive  materials).    	


  Uses  “cause  and  effect”  concept  to  identify  potential  
high  hazard,  high  risk  work  practices  requiring  
implementation  of  exposure  control  methods  and  safe  
work  practices.	
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Knowledgeable Collaboration 

Checklist  
Scope  and  

Development	


Research  
Director    /  	

Principal  
Investigator	


Laboratory  
Staff  and  
Technicians	


Other  
Knowledgeable  
Researchers	


Safety  
Professionals  /  	

Facilities  

Management	
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Checklist Benefits 
  The  checklist  methodology  is  commonly  used  and  less  

of  a  learning  curve  for  implementation  than  other  
hazard  analysis  techniques.	


  “Finite”  list  of  questions  or  assessment  categories  helps  
familiarize  workers  with  laboratory  operations  and  
implement  specific  safe  work  practices.	


  Standardized  checklist  allows  institutions  to  compare  
and  contrast  various  laboratories  and  operations  to  
identify  high  risk  operations  and  allocate  resources.	
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Checklist Limitations 
  Knowledgeable  collaboration  is  critical.    Incomplete  scope  

development  and  hazard  assessment  will  lead  to  flawed  checklist,  
false  sense  of  safety  and  increase  risk.	


  Requires  routine  re-­‐‑evaluation  of  checklist  scope  to  ensure  it  is  
still  appropriate  for  the  work  being  evaluated.  New  operations  or  
hazards?    	


  A  checklist  is  a  “finite”  tool  and  potential  pitfall  for  the  checklist  
user  is  to  limit  their  scope  or  assessment  to  the  specific  questions  
listed  and  omit  assessing/identifying  hazards  in  laboratory.	


  Standard  “Yes  /  No”  checklist  omits  severity  and  probability  
associated  with  risk.	
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Checklist Examples 
  Traditional  Laboratory  Safety  Checklist  	


  Laboratory  Hazard  Risk  Assessment  Matrix	


  Laboratory  Process  Risk  Assessment  Matrix	


  Laboratory  Process  Risk  Assessment  Checklist  
for  a  Process  using  a  Chemical	


  Chemical  Hazard  Assessment  Tool  for  High  
Hazard  Chemicals	
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Traditional Laboratory Safety Checklist 
  Typical  “Yes/No”  

checklist	

  Behavior-­‐‑based  /  

holistic  hazard  
assessment  for  all  
laboratory  operations	


  Relatively  ease  to  
implement	


  Extremely  “finite”  list	
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Laboratory Process Risk Assessment Matrix 
  Behavior-­‐‑based  /  holistic  

hazard  assessment  for  a  
laboratory  process	


  “Finite”  list  with  scaling	


  Integrates  “Severity  of  
Consequence”  and  
“Probability  of  
Occurrence”	


  “Risk  Rating”  is  
calculated  to  stratify  risk  
levels.	
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Severity of Consequence 
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Probability of Occurrence 
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Risk Rating 
Risk  Rating  (RR)  =  Severity  of  Consequences  Value  (CV)  x  Probability  of  Occurrence  Value  (OV)	
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Risk Level and Response Expectations 
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Hazard Assessment for a Chemical Checklist 
  Process-­‐‑based  checklist  

for  the  specific  chemical	

  Hazard  classification  and  

routes  of  exposure	

  Exposure  controls  and  

informational  resources	

  Storage,  handling,  and  

use  requirements	

  Medical  aNention  and  first  

aid  information	

  Emergency  response  and  

decontamination	

  Staff  Training	
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Conclusion 
How  will  the  chemist  in  the  
laboratory  actually  use  this  
information  and  apply  checklists  
to  your  hazard  assessments  and  
operations?	

	

Importance  of  integrating  safety  
process-­‐‑based  checklists  into  
actual  work  flows  and  research  
protocols.	
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Checklist Team 

  James  Crandall  –  Weill  Cornell  Medical  College	

  Kim  Gates  –  Stoney  Brook  University	

  R  Alton  Simpson  –  University  of  Memphis	

  Kristi  Ohr  –  Amherst  College 	



