
  
The Difference between Safety in 

Simple, Complicated and 
Complex Systems 

System Safety Society, Ottawa, May 2012  
  

Brenda Zimmerman, Ph.D. 
Director, Health Industry Management Program 

Associate Professor of Strategy/Policy 
Schulich School of Business, York University, Toronto 

Presenter
Presentation Notes
 



Agenda  

 Patient Safety as context for talk 
 
 Differences between simple, 

complicated and complex  
 

 FLO – front-line ownership approach 
 Complexity Science 
 Positive Deviance 
 Liberating Structures – ie. TRIZ 

 
 
 

 

Presenter
Presentation Notes
Simple, complicated and complex	-importance of discerning the differences



“When the world is predictable 
you need smart people. 

 
When the world is unpredictable 

you need adaptable people.” 

Henry  Mintzberg 



Is Patient Safety about 
being smart or adaptable? 
 
 
 

Presenter
Presentation Notes
Challenge is a paradox --- a common theme in complexityBeing smart – would imply that we could predict what would happen and hence prevent errors and adverse events.   This is really important in patient safety.   But as Kathleen has pointed out in her papers and presentation today, the prevention approach only works when lapses in reliability of a system are indeed predictable.Being adaptable is more about the capacity to respond as things go off the rails.  It is about resilience – the capacity to deal with the unpredictable lapses in reliability.  This means (1) you have to be able to recognize an error or a pattern that could lead to an error – “near misses” as we call them in healthcare and other industries.  Good catches –is another term that impies this ability to recognize the pattern or the potential error that is about to unfold and change trajectory.  In addition to pattern recognition skills, being adaptable and resilient requires (2) skills to change trajectory of an event.   These are both technical and social skills.  The technical skills involve things like changing the dosage that has been prescribed incorrectly for a patient.  The social skills relate to the capacity to influence others and this may involve dealing with a patient and their family – which can be very delicate or it can mean speaking against the power or hierarchical gradient in a context.Resilience – is the ability to absorb disturbances without becoming unstable as a whole.  It is about adapting to surprise and unpredictability.In healthcare we need both -- -we need to be “smart” about preventing the predictable errors but we also need to be adaptable to have real time coping 



Safety and Quality – 2 views 
 Need to decrease variability 

 QUALITY AS CONFORMITY & RELIABILITY 
 

Need to increase variability 
 QUALITY AS INNOVATION & MEETING UNIQUE 

NEEDS 

 
 Both are important  

 
 

. 

Presenter
Presentation Notes
Decreasing variability is smart… We need smart ways of addressing patient safety to increase conformity.  Increasing variability is a key to adaptability… Our approaches to patient safety need to incorporate innovation and adaptability.  We need to have people bring there whole self to work and be ever more attentitive to seeing the local unique needs and the big picture.IOM’s 2 reports “To Err is Human” and “Crossing the Quality Chasm” showed how tightly linked are the concepts of safety and quality.  We can’t separate the concept of safety (avoiding harm and injury) with the concepts of quality (which includes effectiveness as a key element).  So we are faced with the paradox.  If quality is both about reducing variability and about increasing variability… the conceptual challenge is greater than just looking at one side of the paradox.  We need to discern when our role is to decrease variability – to increase conformity and when our job is to increase variability to ensure we are responding to ever changing contexts and to the unique needs of every patient. 



“The range of what we think and 
do is limited by what we fail to 
notice.  And because we fail to 
notice that we fail to notice, 
there is little we can do to 
change, until we notice how 
failing to notice shapes our 
thoughts and deeds.”   

Scottish psychiatrist, Ronald Laing 
 

Presenter
Presentation Notes
---  read quote…When I first read this, I felt a bit confused and crazy and when I saw it was written by a psychiatrist, I wondered whether he wrote like this to ensure he would continue to have a steady stream of clients…    0k but regardless of whether he was trying to make us crazy, the quote is profound.  We need to notice our failure to notice… this means we need to be more aware of how we currently “notice”  - what are the implicit metaphors and assumptions that we use to see – to notice – that both illuminate and distort reality.



  

“You don't see something until you 
have the right metaphor to let you 
perceive it”.   Thomas Kuhn 
 
“Believing is seeing. ”  Karl Weick 

Presenter
Presentation Notes
Crossing the Quality Chasm used complexity science as the primary metaphor and frame to marry the challenges of safety and quality – to deal with the paradoxical challenges faced by all in health care – most importantly, you in this room whose focus is patient safety and risk management.Karl Weick – Kathleen’s co-author.



Before Complexity  

 
 

 Scientists believed the future was knowable 
given enough data points 

 Dissecting discrete parts would reveal how 
everything -- the whole system -- works 

 Phenomena can be reduced to simple cause & 
effect relationships 

 The role of scientists, technology, & leaders was 
to predict and control the future 

Presenter
Presentation Notes
This way of thinking (mindset or mental model) has been so successful and pervasive that it is difficult to imagine another complementary approach to science, technology and risk management.  It is our “auto-pilot.”This auto-pilot has been successful – it has given us rigorous ways to examine our world and intervene to improve it.  My job is not to dismiss this but to show its limits --- all metaphors have inherent limitations.  The machine metaphor is very helpful but it ceases to lose its impact when we forget that it is metaphorical.   ….Risk of not seeing the limits or the edges of a metaphor is that we start to believe it is the only way to see reality because it is reality.  We start dulling our senses and ignoring observations, data that doesn’t fit.  Believing a metaphor – any metaphor – is the reality is liking going to a restaurant and eating the menu… The menu like a metaphor is merely a depiction of reality.  Reality itself is much richer and much tastier than the menu or metaphor used to describe it. 



Surprising Convergence of 
Disciplines 

Biology 
Ecology Meteorology 

Mathematics 

Chemistry 

Psychology 

Sociology 

Economics 

Physics 

Computer  
Science 

Presenter
Presentation Notes
Complexity has this surprising convergence of disciplines.  People from fields as diverse as psychology and physics are asking similar questions which have been pulled together under the label complexity… They draw heavily from life – from living systems – from biology systems to gain insights.  If we are interested in organizations, management, leadership and the challenges of patient safety and risk, why use insights from biology?  Why look at a forest or flock of birds for insight?  We have to draw our insights from somewhere and all theories have metaphorical roots.  Most management theories are rooted in theories of mechanical physics, and the machine.    (i.e. – working like clockwork, well-oiled machines, just a gear, chipping your teeth as the wheels turn etc…)Advances in biology -- mostly from understanding of how complex adaptive systems work & evolve -- inspired pioneers across many fields.  Computer modeling really helped move things along.  The loose convergence around the principles of CASs has been called by some the New Science.The New Science is in a very early stage of development… new insights are emerging as scientists share their discoveries. 



Surprising Convergence 

Complex Adaptive  
Systems 

((( Murray Gell-Mann ))) 
The Quark & the Jaguar 

 
((( Stuart Kaufmann ))) 

At Home in the Universe 
 

((( John Holland ))) 
Emergence 

 
((( Brian Arthur ))) 

Increasing Returns 

Ecology 
James Lovelock, Gaia Hypothesis 

Meteorology 
Edward Lorenz, The Butterfly Effect 

Sociology 
Robert Alexrod, Complexity of Cooperation 

Chemistry 
Ilya Prigogine, Order Out of Chaos Physiology 

Ary Goldberger, Cardiac Research 

Socio-Biology 
E.O. Wilson Consilience 

Computer Science 
Christopher Langton 

Genetics 
R.C. Lewontin,  Biology as Ideology 

Philosophy 
Ken Wilbur, Integral Science & Religion 

Physics-Ecology 
Fritjof Capra, Web of Life 

Mathematics 
Mandlebrot, Fractals 

Physics 
David Bohm, Wholeness  

& the Implicate Order 

Presenter
Presentation Notes
Here is a sample of the fields and some of the “giants” that have advanced complexity science.  This list includes three Nobel Prize winners as well as other highly recognized accomplishments.What was common across these people was that they asked questions of “how things really happen as opposed to how we think things should happen?”  They observed things often “in situ” with the messiness of real life --- and  they saw patterns that didn’t fit with the accepted wisdom and theories about how change happens and they began to see that these idiosyncracies, these breaks from accepted wisdom, were everywhere… The idiosyncracies were only seen as odd because they didn’t fit the way we thought the world should work.  They certainly weren’t idiosyncratic as in being rare.Commonalities between immune systems, ant colonies, economy, weather systems, genetics, stock market, humans in organizations  all had some surprisingly similar attributes and all of the individual disciplines that studied these fields fell short in addressing these attributes.Another common feature for most of these scientists was that they were viewed as “freaks”or “heretics” at some point in their careers.  All great truths begin as blasphemies.  George Bernard Shaw



 From Physics Envy To 
Biology Envy 

Presenter
Presentation Notes
Quantum physics and chaos theory directly brought Newtonian ideas into question.  Complexity and complex adaptive systems research revealed a more complete, dynamical way to describe change, growth and evolution in systems...  the self-renewing processes of life were more fully revealed.



Common observations… 
Interdependent Attributes 

Adaptable 
Elements 

Embedded 
Systems 

Co-Evolution 

Non-Linearity 

Simple 
Rules 

Not Predictable 
in Detail 

Order w/o 
Central  
Control 

Emergence 

Presenter
Presentation Notes
Starting at the bottom – “nonlinearity”  



“In complex adaptive systems, the “parts” (in the 
case of US health care, this includes human 
beings) have the freedom and ability to 
respond to stimuli in many different and 
fundamentally unpredictable ways.   

For this reason, emergent, surprising creative 
behavior is a real possibility.   

Such behavior can be for better or worse:  it can 
manifest itself as either innovation or error. 
 

  Crossing the Quality Chasm,  
  Institute of Medicine 



 Following a Recipe    A Rocket to the Moon      Raising a Child 

Complicated Complex Simple 

Presenter
Presentation Notes
To demonstrate this, I used an analogy of three different activities which require different approaches – different management models, if you will.Our point was that you need different approaches for different contexts and using the same approach all of the time is limiting because no single approach works for all challenges.



 Following a Recipe    A Rocket to the Moon      Raising a Child 

 

 

Complicated Complex 

The recipe is essential  

Recipes are tested to 
assure replicability of 
later efforts 

No particular 
expertise; knowing how 
to cook increases 
success 

Recipe notes the 
quantity and nature of 
“parts” needed 

Recipes produce 
standard products 

Certainty of same 
results every time 

•Known 

Simple 



 Following a Recipe    A Rocket to the Moon      Raising a Child 

 Formulae are critical 
and necessary 

 Sending one rocket 
increases assurance 
that next will be ok 

 

 High level of 
expertise in many 
specialized fields + 
coordination  

 Separate into parts 
and then coordinate 

 Rockets similar in 
critical ways  

 High degree of 
certainty of outcome 

 UNKNOWN 

 

 
 

Complicated Complex 

zThe recipe is essential  

zRecipes are tested to 
assure replicability of 
later efforts 

zNo particular 
expertise; knowing how 
to cook increases 
success 

zRecipes produce 
standard products 

zCertainty of same 
results every time 

Simple 

Presenter
Presentation Notes
The complicated – draws heavily on the mechanistic metaphors.  It is highly powerful in the right contexts and we have invested heavily in this perspective.  To the point that we only notice things if they can be understood from this perspective.It has been privileged in our way of thinking.  It has dominated our perspectives.  I ask you to think about whether this is also true in risk management and patient safety.



 Following a Recipe    A Rocket to the Moon      Raising a Child 
 Formulae are critical 

and necessary 

 Sending one rocket 
increases assurance 
that next will be ok 

 

 High level of 
expertise in many 
specialized fields + 
coordination  

 Rockets similar in 
critical ways                        

 High degree of 
certainty of outcome 

 

 Formulae have only a 
limited application 

 Raising one child 
gives no assurance of 
success with the next 

 

 Expertise can help 
but is not sufficient; 
relationships are 
key 

 Can’t separate parts 
from the whole 

 Every child is unique 

 Uncertainty of 
outcome remains  

 UNKNOWABLE 
 
 

Complicated Complex 

zThe recipe is essential  

zRecipes are tested to 
assure replicability of 
later efforts 

zNo particular 
expertise; knowing how 
to cook increases 
success 

zRecipes produce 
standard products 

zCertainty of same 
results every time 

Simple 



Patient Safety 
 Goal is to reduce harm, injury 

 
 Error producing conditions   
(from Reason, 2001): 

 Unfamiliarity with task 
 Shortage of time 
 Poor communication 
 Information overload 
 Poor instructions 
 Etc.. 

 Swiss Cheese Model – “gaps” – 
system  

 
 

Reason 

Presenter
Presentation Notes
Estimates as high as 98,000 deaths due to medical error, in spite of the fact that the US spends more by far than any other country in the world on health care.  How could this be?  What solutions should we try?Let’s take a look at what we focus on, what we notice and how we intervene when we look at patient safety as either a simple, complicated or complex challenge.



The Patient Safety Problem - 
Simple 

 
 People are making mistakes  

 
 Hire the best 

 
 Create rules to correct behaviors  

 
 Tell people to follow rules  
 
 If non-compliance, shine light 

 
 Get rid of or correct “bad apples” 

 
 

 

Presenter
Presentation Notes
Example – hand washing  (insert picture of hand-washing)This is fine and we know that this works for some aspects… Expect simple cause-effect relationship and deal with the causes.  But we also know that “in situ” even the best people make errors… We all know it is a fact of human nature.We also know that this approach if it is the only approach taken in the true complexity of health care, we end up with the dysfunctional blame and shame culture which so many of you have eloquently demonstrated that in spite of its prevalence it has not dramatically reduced the harm/injury rate.



Patient Safety  
- complicated 

 To err is human (slips, trips and lapses) 
 Refocus on system problems 
 Decrease reliance on memory and 

other faulty human aspects 
 Standardize, routinize, reduce 

variability  
 Human factors engineering 
 Safety culture 

Presenter
Presentation Notes
Assume decrease attentiveness is a fact – slips, trips and lapsesExample – reduce reliance on memory – colour coding		-evidence based guidelines that are accessible when and where you need 			them	-	-posting steps in OR etc…Huge gains made by using this approach in patient safety.  It has been a very valuable lens.But taken to its extreme, it too has dysfunctional aspects.  It can eliminate all need for personal accountability  --- “The system made me do it”  --- People can become even less attentive if they see their entire job as routine…I am not saying that is what the good work in this area has done to date.  In fact, since the challenge has been to move from the dominant blame-shame, we aren’t yet at the dysfunctional state.



Reminder of nature of complex 
systems 

 Interdependence – 
cause and effect 
less clear 

 Unpredictability 
 Emergence 
 Embedded systems 
 Nonlinearity 
 Distributed control 
 RELATIONSHIPS 

ARE KEY 
 

Presenter
Presentation Notes
-nature of complex systems is that there are limits to the complicated approach…



Patient Safety 
 - Complex 

 Relationships are key 
 Focus on Humans – not just as “error 

producers” or faulty machine parts 
 Communication focus  
 Include full system into processes – patients, 

families, clerical staff, etc.  
 Look at patterns  - simple rules that hold 

system 
 Role of surprise and emergence – what is 

working/why 
 

 
 

 

Presenter
Presentation Notes
Microsystems – work of Paul Batalden and othersBerwick – Plenty – abundanceExamples – Missouri Baptist showing the whole system involvement  - “I went in to clean a patient’s room and saw that her blanket was partially on the floor.  Since this may cause the patient to trip and fall, I picked it up and fixed it.  A lot of people would say ‘that’s not my responsibility, but I feel it is everybody’s responsibility.  The patient is the reason we are here.”  		This is different from complicated – no rule about blankets half on the floor 			-otherwise would have rule-overdose!!Dr. Schabas, chief of staff at a Toronto hospital was playing golf with my husband.  Toronto is now the most ethnically diverse city in the world.  Some of our hospitals have dozens even close to a hundred different languages.  This puts a whole new spin on communication.  Dr. Schabas playing golf, had a call about a patient, said I don’t think that is my patient.  Name was repeated three times.  No recognition until he had them spell the name.  Had Dr. Schabas not had the name spelled, he might very well have made an error in which patient he was being called about.Again at Missouri Baptist…“While I was processing patient orders, I noticed that on the same wing of the hospital  there was one patient with the last name Moore, and one with the last name Mohr.  I immediately placed a name alert on both of the charts so everyone would be aware of the sound-alike names.  This kind of confusion could result in big problems.”  KR, unit clerkIn these cases, the individuals are seen to be central and their relationships to each other – both staff and patients, as well as their connections to the ever changing information and context need to be understood. Not as a static map or process.  But as emerging patterns.  Humans are natural pattern recognizers.  In a complex view of patient safety, we want to ensure that we are taking advantage of the pattern recognition skills of all involved in care – including patients, their families, clinicians, orderlies, housekeepers, admin clerks etc.



Patient Safety - Superbugs 
 Infection control practitioners frustrated 
 Healthcare workers  

 “know” 
  don’t act consistently 

 
Dr.Michael Gardam, Paige Reason, Liz 

Rykert, Leah Gitterman and … me 



FLO – Front Line Ownership 
 Complexity Science 
 Positive Deviance 
 
Techniques – Liberating Structures 

Presenter
Presentation Notes
FLO – was the intervention approach we used – it is a recombination approach using complexity science, PD, and LS --- but also working alongside traditional approaches such as LEAN.Complexity Science – distrtibuted control 	-connectivity and relationship-centred analysis and approaches	-minimum specifications (patterns that repeat)Positive Deviance is a bottom up approach that seeks out persons achieving better outcomes despite being under the same circumstances (same resources/constraints, etc.)	-help spread their behaviours to othersLiberating Structures 



Attributes of the FLO 
approach 

 Flexible approach that is not consistent 
(adapts over time) but is coherent 

 Uses recombinations of existing 
methods 

 Aims to bring about sticky change 
 Ownership not Buy-In 
 Engaging, fun 
 Set overall goals but enables local 

approaches to reach the goals 

Presenter
Presentation Notes
Ownership vs buy-in  -- big differenceEngaging – fun ---- superbugs are serious business… but can be serious fun to address them	-improv	-TRIZ



“Serious” Fun 
 Improv 

 Acting – not just talking 
 
 TRIZ 

 Create a system that can reliably deliver 
the worst possible result 

 



Pre-intervention (Hospital A) 

Presenter
Presentation Notes
Safety and quality in complex systems – is about adaptabilty, resilience, relationships and redundancy – especiallly in the relationships.   We used social network mapping to see how the connectedness in the hospitals changed over time.Different colours represent different job types in the hospital.  



Post Intervention – 88% 
increase in links per node 

Presenter
Presentation Notes
And for the unit in Hosp A that was using FLO approaches – the rates of the superbugs (VRE, MRSA, Cdiff) were about 50% lower than the rest of the hospital.  The bugs were still in the hospital, but this unit was containing them so they wouldn’t spread – or preventing them from entering their unit.



Paradoxes  
Traditional HC culture 
 Evidence-based 

(scientific proof) 
 Information & data are 

trusted 
 Leaders need to “step 

up” 
 Top-down leadership 

from traditional leaders 

Emergent Culture (FLO) 
 Practice-based evidence 

(social proof) 
 Stories & relationships 

are trusted 
 Leaders need to “step 

back” 
 Bottom-up leadership 

from the front line 



“I focus more on relationships 
now whereas before it would 
have been information… I am 
more cognizant of the 
interaction, the relationship and 
the information I provide back 
as potentially fueling further 
quality improvement.” 

 Infectious Disease Physician 



Implications for Safety & 
Quality Improvement  

Develop a collectively mindful 
culture 
 Preoccupied with near misses 
 Valuing expertise over rank 
 Operationally sensitive to unexpected 

events 
 Tune to, notice, and build on “what 

works” 
 Don’t assume that a “best practice export” 

will fit your unique context 

Presenter
Presentation Notes
Effective, “context-free exportation” is a cornerstone of conventional science.   But ---Context matters. I am going to end today with three quotes…



“Time is too short and things are 
too bad for pessimism.” 

 
 
 

Dee Hock, CEO emeritus, VISA and social change 
activist in education and health care  



Trying TRIZ 
 In your group, select one participant’s 

organization for exercise 
 Brainstorm how you can reliably create 

a system that will deliver the worst 
possible results – the worst safety 
record. 

 Specify structures, practices, 
investments, and roles that would 
reliably create the unwanted result 
selected .(Hint – ignore reality for now) 



 Once you have designed your “ideal”  
adverse system, compare this system 
with the current system. 
 

 Where is your real system “designed” 
to create errors or unsafe conditions. 



Questions for discussion 
 How can you use the idea of the two 

logics of anticipation/prediction and 
resilience/adaptabilty to improve safety 
in your organization?     
 Which logic dominates your industry? 

 How can our attempt at increasing 
safety and reliability inadvertently 
decrease resilience/adaptability? 
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