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Learning Objectives 

 At the conclusion of this presentation the 
participant will be able to : 
 List the 4 root causes of medical errors in healthcare 
 Define High Reliability Organizations (HRO) 
 List the most important barriers to transforming 

obstetrical care to an HRO 
 List 2 interventions needed to improve safety in 

obstetrical care 
 
 





 
“There are some patients we cannot  
 help;  
there are none we cannot harm.”  
  
   Arthur Bloomfield,MD 



Discussion Outline 
 

1. Incidence of Medical Errors 
2. Reasons for Medical Errors 
3. Transforming Healthcare to a Culture of 

Safety  
A. Definition  
B. Barriers 
C. Solutions 
D. Leadership-(Teams) 

4. Conclusion 
 



Key Definitions 

AE ERROR PAE 

ADVERSE EVENT 
an injury caused by 

medical management 

ERROR 
failure of a planned action 

to be completed as intended 
or use of a wrong plan 

to achieve an aim 

PREVENTABLE ADVERSE EVENT 
an adverse event caused by error 

NEAR MISS 

Presenter
Presentation Notes
Let’s start with our key definitions. Their relationships are shown in this Venn diagram. These are terms you’ll find throughout the literature on medical errors research.
First of all, an adverse event (AE) is defined as an injury caused by medical management. (An injury, by the way, is harm caused by an external force or action.) An adverse event may or may not be preventable. For example, anaphylaxis following administration of ampicillin is an adverse event. If there had been no prior knowledge of the allergy, the adverse event would have still occurred, but it would not have been preventable. 
If this were to happen in a patient known to be allergic to penicillins, it would be classified as a preventable adverse event (PAE) — that is, an adverse event caused by error. 
Error is defined as failure of a planned action to be completed as intended or, as in this example, the use of a wrong plan to achieve an aim. Maybe the allergy was never documented, or maybe the medical record wasn’t available, or maybe the pharmacy dispensed the wrong medication. The point is the event would not have occurred if there had not been an error somewhere along the way.
A further point illustrated by this Venn diagram is that just as some adverse events are preventable and some aren’t, some errors lead to PAEs and some do not. When an error occurs but no adverse event happens, we refer to it as a near miss.
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IOM – November, 1999 

    44,000-98,000 (3.7% 
error rate) deaths 
annually (more die each 
year than the entire 
Vietnam War, or motor 
vehicle accidents or 
breast cancer). 

             Lucian Leape, MD 



Leading Cause of Death 1999 

1.    Cancer — 156,485 
2.    Heart disease — 115,827 
3.    Medical errors 98,000 
4.    Injuries — 46,045 
5.    Suicide — 19,549 
6.    Cerebrovascular disease — 18,369 
7.    Diabetes — 16,156 
8.    Respiratory disease — 15,809 
9.    Chronic liver disease and cirrhosis — 15,714 
10.      HIV/AIDS — 14,017 

Sources: U.S. Department of Health and Human Services, National Center for Health 
Statistics, Health, United States, 2002, Table 33, p. 132 — deaths for causes;  



“Patient Safety in American 
Hospitals” 

As many as 195,000 people a year could be 
dying in U.S. hospitals because of easily 
prevented errors …there is little evidence 
that patient safety has improved in the 
last five years. 

     Samantha Collier 
     Health Grades 
     July, 2004    
      



To Err is Human – To Delay is Deadly 
Consumer Reports, SafePatientProject.org 2009 

“Despite a decade of work, we have no reliable 
evidence that we are any better of today.  More 
than 100,000 patients still needlessly die every 
year… We have failed to make the systemic 
changes in health care needed to end 
preventable medical harm.” 

      Jim Guest, President 
      Consumers Union 



Costs of medical error estimates 
$17,000,000,000-29,000,000,000.  

 
Each adverse event average cost $2000-

2600 and increased LOS 1.9-2.2 days.  
 

Preventable adverse events cost $4685 
each and increase LOS 4.6 days.   

      
       

Presenter
Presentation Notes
BESIDE THE RISKS TO PATIENT ERROR CORRECTION COST $$$



A million deaths is a statistic;  
A single death is a tragedy. 

   Joseph Stalin 





How Did Healthcare Become  
So Unsafe? 

       Disease 
       Treatment 
          

     
Number  
Of  Deaths 

 

            Years 
 



MRI 

                                                                                                             

                                                                                                                                



Deadly Projectiles 

  

 



 



Medicine used to be simple, ineffective and 
relatively safe.  

Now it is complex, effective and potentially 
dangerous. 

 
Cyril Chantler, MD 
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REASONS FOR ERRORS 

 HUMAN FALLIBILITY 
 
 COMPLEXITY OF MEDICINE 

 
 SYSTEM DEFICIENCES 

 
 VUNERABILITY OF DEFENSE BARRIERS 



Human Fallibility 





COMPLEXITY 



“…modern health care is the most 
complex activity ever undertaken by 

human beings.”   Ken Kizer 

 Highly complicated technologies 
 Panopoly of powerful drugs 
 Widely differing professional backgrounds 
 Unclear lines of authority 
 Highly variable physical settings 
 Unique combinations of diverse patients 
 Communication barriers 
 Care processes widely vary 
 Time pressured environment 

 



Medication Process - Hospital 



SYSTEM 
DEFICIENCIES 



Working at the Sharp End  

Sharp 
End 

Blunt End 

PATIENT 

• Practitioners 
 

• Physical Infrastructure 

• State & Federal Regs. 

• Support Staff 

• Health Plan Mandates 

Presenter
Presentation Notes
A health care system is envisioned as having two ends: a sharp end and a blunt end.
The sharp end is the point in a health care system where interactions between patients and health care providers take place. Practitioners at the sharp end have direct influence on health care outcomes.
The blunt end of the health care system consists of the organizations, policies,  procedures, and regulations that govern system resources and constraints that determine the practice environment at the sharp end. Blunt end factors have indirect influence on health care outcomes.
Blunt end factors certainly have a very strong influence on health care, but let’s focus specifically on life at the sharp end.





Working at the Sharp End  

Sharp 
End 

Blunt End 

PATIENT 

ACTIVE Errors -
Unpredictable,   
Effects immediate 

LATENT Errors- 
Dormant 
Intervention prevents 
harm 

Presenter
Presentation Notes
A health care system is envisioned as having two ends: a sharp end and a blunt end.
The sharp end is the point in a health care system where interactions between patients and health care providers take place. Practitioners at the sharp end have direct influence on health care outcomes.
The blunt end of the health care system consists of the organizations, policies,  procedures, and regulations that govern system resources and constraints that determine the practice environment at the sharp end. Blunt end factors have indirect influence on health care outcomes.
Blunt end factors certainly have a very strong influence on health care, but let’s focus specifically on life at the sharp end.



Examples of Latent Errors 

 Staffing ratios 
 Communication 
 Engineering 
 Purchasing 
 Accounting 
 Laboratory 
 Pharmacy 
 Telephone 

 Credentialing 
 Peer review 
 Security 
 RN&MD competency 
 CME 
 Medical records 
 Paging systems 
 Information services 



Complications Associated with 
Decreased RN Staffing 

 
 Urinary Tract Infection 
 Pneumonia  
 Gastrointestinal Bleeding 
 Shock 
 Deep Vein Thrombosis 
 Sepsis 
                                           NEJM 2002 



Correlation of Staffing Ratios to 
Risk of Death  

  
  1:4……………..Ideal Staffing 
  1:5 …………….7% Increase 
  1:6…………….14% Increase 
  1:7…………….23% Increase 
  1:8…………….31% Increase 
                                           JAMA 2002 





RF Tracking of Nurses 

“Nurses spend only 20% of their time in 
direct patient care.” 

 
   Ann Hendrich, Ascension Health 
       



Balancing personal accountability 
with system failures 

 
Latent system errors do not absolve the individual 

but makes error recognition and mitigation 
everyone’s responsibility!  

 
    “Ritz Carlton Credo” 

“Just Culture” 

Presenter
Presentation Notes
LIABILITY INDIVIDUAL BLAME
ARGUMENT FOR ENTERPRISE LIABILITY



DEFENSIVE 
BARRIERS 

“SWISS CHEESE” THEORY 



Defensive Barriers 

1st Defense 
(distracted nurse) 

2nd Defense 
(pharmacy) 

3rd Defense 
(another 

distracted 
nurse) 

Latent failure 
(understaffing) 

TRIGGER 
(wrong drug prescribed) 

Latent failure 
(no Rx tracking) 

Latent failure 
(understaffing) 

EVENT 

Presenter
Presentation Notes
Here’s the same model, but notice that at the third defense barrier we have another nurse who’s distracted due to understaffing. She also misses the error and an adverse event occurs.
The adverse event in this example is the result of a system failure. If the unit were adequately staffed, or if there had been an effective prescription tracking mechanism, the event may have been averted.
The point is that the system design and structure —the blunt end factors — have tremendous influence on the trajectory from an error to an event. Unlike errors, which are difficult if not impossible to predict, one can identify latent failures in the system that increase the likelihood that errors and adverse events will occur.
We’ve used the example of a medication error to illustrate how system failures can cause adverse events.  Now let’s look at one way those failures can be remedied.



Defensive Barriers 

1st Defense  
Template 

Adverse Event Averted 

TRIGGER 
(wrong drug prescribed) 

Standardized approaches can reduce variability 
and improve system efficiency 

Presenter
Presentation Notes
Developing physician order templates by local consensus to simplify the ordering process for pharmacists and nurses and taking out redundant or unnecessary steps are ways to improve safety.  Computerized Physician Order Entry (CPOE) systems are one way to reduce the risk of medication errors. These systems store information about medication usage, lab data, and other patient information, and incorporate functions that can intercept medication errors at the point of entry by the prescribing physician.
This is a daunting task for a hospital, let alone individual physicians, to consider. Simplification and standardization are a lot more important than CPOE. However, not only do these systems eliminate the need for handwritten prescriptions, a common cause of medication errors, they also incorporate a variety of safety functions:

 automatic alerts for drug interactions, allergies, and potential overdosage
 drug information that can prevent errors due to sound-alike names
 instant communication with pharmacies

Research to date* indicates that general use of CPOE can significantly reduce medical errors and their attendant costs.
*References:  Bates DW, Leape LL, Cullen DJ, et al. Effect of computerized physician order entry and a team intervention on prevention of serious medication errors. JAMA 1998; 280:1311-6.
Bates DW, Teich JM, Lee J, et al. The impact of computerized physician order entry on medication error prevention. J Am Med Inform Assoc 1999; 6:313-21.
Tierney WM, Miller ME, Overhage JM, McDonald CJ. Physician inpatient order writing on microcomputer workstations. Effects on resource utilization. JAMA 1993; 269:379-83.



Defensive Barriers 

1st Defense 
(distracted nurse) 

2nd Defense 
(pharmacy) 

3rd Defense 
(vigilant nurse) 

Latent failure 
(understaffing) 

Adverse Event Averted 

TRIGGER 
(wrong drug prescribed) 

Latent failure 
(no Rx tracking) 

Latent failure 
(understaffing) 
 

 Reason J Human error:  Models and Management,  BMJ, 18 March 2000.  

Presenter
Presentation Notes
This slide depicts what psychologist James Reason calls a “Swiss cheese model” of defenses and barriers in the pathway from the commission of an error to a potential adverse event.*
In this conceptual model, the defensive barriers are like dynamic slices of Swiss cheese, with the holes constantly subject to changes in size and location. A latent failure is usually a blunt end factor that lies dormant in the system, removed from the direct control of the practitioner. Each hole represents a latent failure, such as understaffing or the lack of an effective prescription tracking system. When the holes in the defensive barriers become aligned, it permits the accident trajectory to penetrate one or more barriers. In this example, the trigger is a prescribing error. The first nurse is distracted because the unit is understaffed, and the pharmacy doesn’t pick up the error because there’s no tracking system. However, at the third (bottom) defense barrier, a vigilant nurse detects the error and the adverse event is averted.



(* This model also has been elaborated by Richard Cook of the Cognitive Technologies Laboratory at the University of Chicago.)
Sources:  Reason J.  Human errors:  Models and management.  BMJ 2000; 320: 768-770.



Defense Barriers 

 Professional 
Communication 

 Training 
 Quality Management 
 Knowledge 
 Information technology 

 Credentialing 
 Peer review 
 Protocols, pathways, 

policies 
 Redundancy 
 Forcing functions 



Strategies to Improve Patient Safety 

         Individual Focus 
 Try harder – Punishments and Rewards  

System Focus 
 Forcing Functions, Reminders at the POC  
 Reduce Complexity 
 Eliminate Latent Errors 
 Decrease vulnerability of defensive barriers 



ASK “WHAT HAPPENED”  
NOT “WHO DID IT”  

    “Adverse outcomes are system 
deficiencies, not human error. Most medical 
errors are not committed by incompetent or 

negligent practitioners.”   
  

    David Shapiro, MD, JD 

 



“ What we have right now is the best medical 
talent, technology and facilities in the world – 
but the system that delivers our care is badly 
broken” 

 
    Newt Gingrich (R) Patrick Kennedy (D) 
    Center for Health Transformation 
    NY Times, May 3, 2004 
  



Discussion Outline 
 

1. Incidence of Medical Errors 
2. Reasons for Medical Errors 
3. Transforming Healthcare to a Culture of 

Safety  
A. Definition  
B. Barriers 
C. Solutions 
D. Leadership-(Teams) 

4. Conclusion 
 



         Safe Culture -Definition 
     ACSNI*, UK 1993 

The safety culture of an organization is the 
product of individual and group values, 
attitudes, perceptions, competencies, and 
patterns of behavior that determine the 
commitment to, and the style and proficiency 
of, an organization’s health and safety 
management. 

 
*Advisory Committee on the Safety of Nuclear Installations 

 



Safe Culture -Definition   
   ACSNI*, UK 1993 

Organizations with a positive safety culture are 
characterized by communications founded on 
mutual trust, by shared perceptions of the 
importance of safety, and by confidence in the 
efficacy of preventive measures. 

 
*Advisory Committee on the Safety of Nuclear Installations 

 



Organizational Culture 
R Westrum, 1992 

Pathologic Bureaucratic Safe  

Don’t want to know 
errors 

May not find out 
about errors 

Actively seek errors 

Shoot the messenger Messengers heard 
if  arrive 

Train & reward 
messengers 

Responsibility shirked Responsibility 
compartmentalize 

Responsibility 
shared 

Punish or hide 
failures 

Local repair of  
failures 

Failures system 
change, celebrate 

New ideas 
discouraged 

New ideas 
problematic 

New ideas 
welcomed 



 HIGH RELIABILITY 
ORGANIZATIONS 

Safety is one of their core values 

 Prevent errors  
 Make errors visible  
 Recognize and mitigate effects of error to 

prevent harm 
 Constantly training - drills 
 Never Satisfied; Obsessed with Safety 

 Always willing to change to improve safety 
 Not afraid of failure 









Safety Culture - Aircraft Carriers 
                                         Karlene  Roberts 

 
 Raise expectations 
 Explicit Priority 
 Change in command and 

control 
 “Stop the Line” 
 Teams 
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Barriers to Establish Safe Culture 

 LEADERSHIP 
 Resistance to change; physician engagement 
 Lack of team work 
 Inadequate Resources – staffing & infrastructure 
 Culture of individual blame (vs. Just Culture) 
 Competing priorities; unclear values 
 Inadequate reporting systems and analysis 

 



Results of Barriers 
CDC 
 Nosocomial infections- 
       2,000,000 / year  
      90,000 deaths /  year  
      $4.5-5.7 billion / year 
      
      

 



Reasons for Lack of HH 
Measuring Hand Hygiene Adherence, TJC, 2009 

 Availability of HH products 
 Engagement of Leadership 
 Accountability for non-adherent staff 
 Engagement of staff and patients in HH efforts 
 Lack of a culture of safety 
 Unclear policy for HH 
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PRINCIPLES FOR DESIGN 
 OF SAFE SYSTEMS IN 

HEALTHCARE 
⇒  Principle 1. Provide leadership 
  
⇒   Principle 2. Respect human limits in process design 
  
⇒   Principle 3. Effective team functioning 
  
⇒   Principle 4. Create a learning environment  
 
⇒   Principle 5. Anticipate the unexpected  

Presenter
Presentation Notes
PUTTING IT ALL TOGETHER- Here are some examples of overarching principles.  If we all embrace these principles we can reduce patient harm and improve patient safety.



Which dial turns on the burner? 

Stove A 

Stove B 
Cognitive Mapping 

Presenter
Presentation Notes
Here is a quiz for you. Which dial turns on the burner? You notice there is a pan on each of the two stoves. Now, can you tell which knob turns on which burner? It is B. Right? Because there is a natural one-to-one mapping. The question is how many of our processes are stove Bs and how many of our processes are stove As? The point is that a little attention to detail, not a big change, can make a huge impact on our ability to use the system. 



 Avoid reliance on memory 
(Mental and visual prompts) 

“Reminders at the Sharp End” 

 Patient Specific Information 
 Protocols & Guidelines 
 Clinical Decision Support 

 On line, pocket guides, PDA 
 CPOE 

 Medication Unit Dosing 
 



Forcing Function – Process Change 

 Insert Card 
 PIN number 
 How much? 
 Remove Money 
 Remove Card 



Forcing Function – Process Change 

 Insert Card 
 PIN number 
 How much? 
 Remove Card 
 Remove Money 

 



Constraints and Forcing 
Functions 

 Equipment prompts and interface 
 Infusion pumps 
 Incompatible connections (PISS) 

 Processes 
 Remove KCl from floors 
 Allergy history required before meds 

dispensed 
 No Elective Induction or C/S before 39 wks 



“Smart” Pumps 



Pin Insertion Safety System 



Pin Insertion Safety System 



Standardization 





Surgical checklist to reduce 
morbidity and mortality 

                          Haynes AB, et al, NEJM 2009 

Before Checklist 
     (3733 cases) 

After Checklist 
(3955 cases) 

Death Rate 1.5% 0.8% 

Inpatient Compl. 11 % 7% 



Standardization 
Induction of Labor 

 
 No scheduled repeat cesarean section or elective 

induction of labor before 39 weeks 
 Standardized protocol for labor induction 

 ACOG Guidelines 
 HCA Protocol - Steven Clark, MD  



Oxytocin Labor Induction 
ACOG Practice Bulletin #10 Nov. 1999 

Regimen  Starting                
Dose 

Incremental 
Increase 
(mU/min) 

Dosage  

Interval 
(min) 

Low Dose 0.5 -1 1 30 – 40  

1-2 2 15 

High 
Dose 

~6 ~6 15 

6 6, 3, 1 20-40 



Oxytocin Labor Induction 
ACOG Practice Bulletin #10 Nov. 1999 

 “Each hospital’s obstetric and gynecologic 
department should develop guidelines for the 
preparation and administration of oxytocin.” 

 

William Rayburn, MD, MBA      
ACOG, ACM 2009 Clinical Seminar 

 “Induction of labor rates have more than 
doubled in the last 20 years…inductions for 
marginal or elective reasons rose more rapidly” 

 



Discussion Outline 

 
1. Incidence of Medical Errors 
2. Reasons for Medical Errors 
3. Transforming Healthcare to a Culture of 

Safety     
A. Definition  
B. Barriers 
C. Solutions 
D. Leadership-(Teams) 

4. Conclusion 
 



KLM Co-Pilot 
“Is he not clear then?” 

 

http://en.wikipedia.org/wiki/Image:Tenerife_collision.jpg�




The largest loss of  life in aviation history -   

2  Boeing 747s collided            582 Deaths 

 



“Hospitals race to learn lessons of 
Ferrari pit stop” 

Great Ormand Street Hosp. WSJ 11/14/06 



 



TEAM FUNCTION & SAFETY 

BEST TEAM 
 Least Experience Surgeon 
 Cohesive Team 
 Simulation 
 Pre case planning 
 Debriefing 
 Results tracked 
 Removed hierarchy 

WORST TEAM 
 Most experienced 

surgeon 
 Team members changed 
 No debriefing 
 No tracking of results 
 No preplanning 
 Hierarchical   

 
        Bohmer, R. Harvard Bus.School 
 

 



Outcomes of Team Competencies 

 Knowledge 
 Shared Mental Model 

 
 Attitudes 

 Mutual Trust 
 Team Orientation 

 
 Performance 

 Adaptability 
 Accuracy 
 Productivity 
 Efficiency 
 Safety 

Presenter
Presentation Notes
Once we have a well functioning team knowledge, attitudes and most important performance will improve with resultant increased productivity, efficiency and safety.  What is a team? So how do we get individuals with different backgrounds to work together?



Leadership & Teamwork:  
Lessons from Star trek 

 

http://en.wikipedia.org/wiki/Image:USS_Enterprise_%28NCC-1701%29%2C_ENT1231.jpg�


Captain James T. Kirk 

   “One of the 
advantages of being a 
Captain is being able 
to ask for advice 
without having to 
take it.” 
 

 
 



Paradigm Shift to Team Approach 
Captain James T. Kirk vs Jean-Luc Picard 

 
Dual focus (clinical and team skills) 

Team performance 

Informed decision-making 

Clear understanding of  teamwork 

Managed workload 

Sharing information 

Mutual support 

Team improvement 

Team efficiency 

Single Focus (Clinical Skills) 

Individual Performance 

Under-informed Decision     
 Making 

Loose Concept of Teamwork 

Unbalanced Workload 

Having Information 

Self Advocacy 

Self-Improvement 

Individual Efficiency 

Presenter
Presentation Notes
Medical training for years has emphasized individual skills and self reliance rather than team behaviors. We were looking for physicians who “had the right stuff.”  As we learned from basketball, to consistently achieve the best results we need a paradigm shift in medicine to teach and reinforce team function as well as clinical skills.  We now need to train physician to embrace attitudes and move from an individual focus to team.  There is no “I” in team!



Jean-Luc Picard 

 

    “Make it so!” 



Leadership vs Management* 

Management 
 Functional 
 Tactics 
 Job focused 
      Objectives 
      Tasks 
      Procedures 
    Behaviors and Attitudes 

Leadership 
 Cultural 
 Strategy 
 People Focused 
     Vision and Values 
      How and Why 
      Practices 
Behaviors and Attitudes 
*Krause & Hidley, Taking the Lead n 

Patient Safety, 2009 

 



 NPSF/AIG  Leadership Sessions 

Survey participants: 
 Obtained from mid-level management 

participants at each NPSF/AIG session 
(N=293) 

 C-Suite findings obtained from Estes Park 
Institute Hospital Participant CEO’s, Board 
Chairs, and Chief Medical Officers (N=193) 

 Compared findings from the groups to 
identify gaps  



Alignment and Environmental 
Culture to Support Safety 

Culture supports staff enabling/motivating high 
performance

0% 20% 40% 60% 80% 100%

Board

CEO/Exec

MD Leader

Management
Definitely 1
2
3
4
Not at all 5

 

 

 

 



Alignment and Environmental 
Culture to Support Safety 

 

Culture ensures individual and shared 
acceptance of responsibility/accountability

0% 20% 40% 60% 80% 100%

Board

CEO/Exec

MD Leader

Management
Definitely 1
2
3
4
Not at all 5

 

 

 



Alignment and Environmental 
Culture to Support Safety 

 

Culture ensures alignment to improving 
reliability and patient safety

0% 20% 40% 60% 80% 100%

Board

CEO/Exec

MD Leader

Management
Definitely 1
2
3
4
Not at all 5

 

  



Does Patient Safety Trump Productivity?  

0% 20% 40% 60% 80% 100%

Board

CEO

MD
Leadership

Management

Definitely 1

2

3

4

Not at all 5

Middle Management and MD Leadership perceive/experience more 
challenges in keeping safety a priority over production goals.  



Executive Leadership Provides Tools 
and Training to be Effective 

0% 20% 40% 60% 80% 100%

Board

CEO/Exec

MD Leader

Management

Every Day 1
2
3
4
Not at all 5



CONCLUSION 



  Establishing A Culture of Safety 
 

1. Leadership is critical 

2. Safety is the first priority 

3. Transparency and honesty are core values 

4. There must be physician buy in 

5. Everyone is accountable 

6. Mutual respect and teamwork are prized 

 



The problem with patient safety is 
not aiming too high and failing;  

 
 
 
 
 
 
 

The problem is aiming too low and 
succeeding                                    

Presenter
Presentation Notes
Patient safety is becoming part of the discourse in medicine as we consider system changes.  We must make it our core value!



NATIONAL PATIENT SAFETY FOUNDATION 

WWW.NPSF.ORG      (617-391-9900) 
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