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Four tremendous changes expected in the 
health care system within the next 10 years 

Only 40% of communality of the medical system in 2020 compared to 2010 

• Financial : Present health care system in great financial trouble: need 
radical moves and improvements at acceptable cost growth  : growing opposable 
rec. 

• Technical : Considerable in-hospital changes 
– 80% or surgery as day-surgery 
– 20% of interventions or even more moving to offices and out clinic facilities 
– Massive transfer of post op care to Primary care  

• Sociological : tremendous demographic changes  
– Emergence  of  new professions/  interventionists (cardiologists, gastroenterologists, 

radiologists…) . 60% of diagnosis, 40% of therapies made with imagery in 2020 
– more female doctors, rapid desertification of medical care in rural environment , 

growing delegation of care to nurses and  growing remote medicine (thanks to ITs) 
– Older patients, longer time for caring chronic disease 

• Societal   
– Enhanced transparence to the public  

– Revolution of Its, growing traceability and surveillance, big brother 
 



The challenge of 2020 (Continue) 

• The success of patient pathway more 
important than any individual success of 
a given care 

 



WE HAVE DONE A LOT TO IMPROVE 
PATIENT SAFETY 



Reduction of nosocomial infections 



 

ENSURE CORRECT-SITE, CORRECT PROCEDURE, 
CORRECT-PATIENT SURGERY 

Two of more patient-specific identifiers 

• ASK Patient’s name 
• Patient’s birth date 
• Assigned ID number / four or five digit 

number  
• Radio frequency identification (RFID) 
• Bar coding 
• (blue?)Wristband… 

 
 



SAFER DRUG MANAGEMENT 

• Moving towards standardized concentrations 

• Reengineering for safety 

• Educate 



SAFER DRUG MANAGEMENT (CONTINUE) 

• Read-back, hear back 
• Check lists 
• Improved medication order 

– Sound-Alike / Look-Alike Drug (SALAD) Week 
– Banned Items (BANDEM) Week 
– Physicians eligible Handwriting Week 
– High-alert Medication (HAM) Week 

 



Å In industries which operate 
continuous processes, continuity is 
maintained across shifts changes via 
shift changeover 
Å Shift changeover typically includes: 

Å A period of preparation by outgoing 
personnel 
Å SHIFT HANDOVER (a period of 
communication) 
Å Cross-checking of information by 
incoming personnel 

SAFER COMMUNICATION, TEAMWORK,  AND CO-
ORDINATION 
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FATIGUE MANAGEMENT  

Anesthesia and  fatigue
Australian Incident Monitoting Study, 1987-1997 MORRIS & Morris, Anaesth.Intensive Care 2000

Nature of incidents

Relative percentage of 

advense events

ONo fatigue

OFatigue

5        10         15         20         25         30%      

Fluid error

Drug error

Dose error

Obstructions
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Adopt a Safety culture 



A. Importance 

to patient 

safety: 

~ Impact on health. What is the impact on health associated with this problem? 

Does the measure address areas in which there is a clear gap between the actual 

and the potential levels of health? 

~ Policy importance. Are policymakers and consumers concerned about this area? 

~ Susceptibility to being influenced by the health care system. Can the health care 

system meaningfully address this aspect or problem? Does the health care 

system have an impact on the indicator independent of confounders like patient 

risk? Will changes in the indicator give information about the likely success or 

failure of policy changes? 

B. Scientific 

soundness 

~ Face validity. Does the measure make sense logically and clinically? The face 

validity of each indicator in this report is based on the clinical rationale for the 

indicator,  and on the past usage of the indicator in national or other quality 

reporting activities. 

~ Content validity. Does the measure capture meaningful aspects of the quality of 

care? 

C. Potential 

feasibility 

~ Data availability. Are comparable data to construct an indicator available on the 

international level? 

~ Reporting burden. Does the value of the information contained in the indicator 

outweigh the cost of data collection and reporting? 

DEVELOPING PSIs TO MEASURE EFFECTIVENESS 
OCDE: Criteria used to review potential indicators and select an initial data set   



ADOPT INFORMATION TECHNOLOGY 

– Electronic patient record (EPR).  

– Personal health record  

– Decision-support tools  

– Electronic handoffs  
 



WE DID A LOT…. 
TRYING TO LOOK LIKE ULTRA SAFE INDUSTRY 
 
 
BUT ARE WE GETTING SAFER? 
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Civil Aviation  

Nuclear Industry  

Railways (France)  

Chartered Flight  

Road Safety  

Chemical Industry (total)  

Fatal  

risk
 

Medical risk (total)  

Anesthesiology  

                ASA1  

Cardiac Surgery  

Patient ASA  3-5 

Fatal Iatrogenic  

adverse events  

Very unsafe Ultra safe 

Professional fishing  

Risk in human activities  

Unsafe Safe 

Hymalaya  

mountaineering  

Microlight 

spreading activity  

Professional Fishing  



Are we getting safer? The answer could be NO… 
• The United States Agency for Healthcare 

Research and Quality has made 
important advances by adding safety 
indicators.  

• In UK, rates are actually increasing in all 
but two of the nine indicators so far 
translated.  

• “Deaths in Healthcare Resource Groups” 
(HRGs) appear to be decreasing 
significantly. 

•  “Foreign Body Left during Procedure” is 
also decreasing slightly, but this indicator 
has been found to include many cases 
which are not related to patient safety. 

•  The remaining indicators appear to 
suggest that care is getting steadily less 
safe 
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2005 2008 

QSHC, in press 



The answer is not that simple 
We maybe do not understand what mean the figures 



The Patient Safety tree  

Timely and 
relevant 
Access  

Out_disease 
complications  
Infections, fallsé 

Never 
events  

Patients out of 
the loop  
Surprises, 
deception  

>90% of Quality problem and so 

called failures 
Traditional focus of efforts 
Improving continuously 
Priority for professionals 
²Ŝ ǇǊƻƎǊŜǎǎΧ ōǳǘ ǿŜ Ŏƻƴǘƛƴǳƻǳǎƭȅ ove ǘƘŜ ŀƳōƛǘƛƻƴ ŀƴŘ ǘƘŜ ŎǳǊǎƻǊΣ ǎƻ ǿŜ ŘƻƴΩǘ ǎŜŜ ƳǳŎƘ progreess 

In -Disease complications  
 

<0.01 % of problems 

Priority for media scrutiny 
Not improving / could worsen  

4 9% of problems? 

Usual dumb focus 



Three interpretations, three strategies 

1. Poor results of patient safety figures are inconsistent : mix of 
process  vs. outcomes related AEs,  mix of severe vs. non 
severe AEs, mix of preventable vs. non preventable AEs. Forget 
this matter, and focus on medical strategies and associated 
benefits 

2. Poor results are true : but they are inescapable consequences 
of  a highly performing medicine : more patient included, more 
aggressive strategies. The problem is not that much to reduce 
the absolute number of AEs, but to keep them at an acceptable  
level when adopting innovative and performing medicine. The 
strategy mainly consists in identifying and suppressing the ‘bad 
apples’ 

3. AEs are unacceptable (Victim’s vision) : They must be reduced 
by all means, including slowing down innovation  
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Four steps to make a system safer 
 



1. MAPPING RISK 

Mapping risk 

Designing defenses and barriers 
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Risk Mapping and Risk analysis  
Main methods 

• Preliminary hazard analysis (PHA)  

• Failure mode and effect analysis (FMEA)  

• failure mode effect and criticality analysis (FMECA)  

• Hazard and operability study (HAZOP)  

• Hazard analysis and critical control point (HACCP) 

• probabilistic risk assessment (PRA) 

Pascal Bonnabry, forum Romand, Lausanne 19.4.2005 



Reporting systems 

• Class 1 : based on staff 

• Class 2 : based on patients 

• Class 3 : based on traces 

– 3a : medical records 

– 3b : automatic surveillance system 

August 2010 CEC_HF in Medecine 



Prevention  

Recovery  

Mitigation  
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We excessively trust 
PREVENTION 

The worst hospitals are not those 
exhibiting the highest rate of Aes but 
those not so efficient in taking care of 
complications due to AEs  



The  patient ‘s  medical episode 

vision 

Consider a longer period of time 

Analysis extended backward  

and forward to the  previous 

and next transition of care 

long term Mortality 
Amenable Mortality 

The Integrated patient 

life’s journey vision 

Stats from end 

(AE) and look 

backwards on the 

evolution of the 

disease 

Good & bad care 
recoveries 

More or less 
effective 
rehabilitation 

Adopt a new vision of Adverse Event analysis 

Time horizon 
 
Patient life’s 
journey trough 
out the medical 
system 

Consequence of Aes 
Managing complications 

Consequence of AEs 

Days 

Potential AE 
Drug errors 
Poor Strategy 
Poor Compliance… 

Good care 
recoveries 

AE 

The silo 

technical vision 

Time 

continuity 

Specialty 

dependant 

 

Causes of Aes 
Understanding causes 



2. Confronting the model to the real 
life 

Detecting deviance 

Adapting the barriers to real 
conditions 



 

 

PERFORMANCE 

ACCIDENT  

Systemic Migration to Boundaries 

V
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INDIVIDUAL BENEFITS  

ó 

óIllegal Illegalô  

Space 

Never 
never 

Never 
Sometimes 

 

BTCUs 

Usual Space 

of Action 

óIllegal normalô 

Real life standards 

Always 
sometimes 

Expected safe space of 

action  

as defined by 

professional standards 

Individual 

concerns 
Time on duty, 

Life quality, ... 

Market demand 

Technology 

Safety regs & good practices 

Certification/ accreditation standards 

Always always 



Average cycle of Quality 
interventions in complex systems 

2 Years to see the 
problem 

2 Years to see local 
solutions 

1 more Year to see 
solution endorsed 
by medical 
Agencies 

5 years for 
spreading out  
solution within all 
the professional 
community 

10 Yrs 
minimum 

Innovation rate per decade 

60  70   80   90   00  10  
Years 

5 
4.5 

4 
3.5 

3 
2.5 

2 
1.5 

1 
0.5 

 

SURGERY 

AVIATION 

Automated a/c 

Prophylaxies 

Radiographies 

Jets 

Anesthesiology 

Medical devices 

ATC 

Techniques 

Data-link 

The ‘power of innovation’ 
Shojania Ann Intern Med, 2007 

Of 100 systematic reviews 

Median time to a change that 
would effect clinical decisions 
was 5.5 years. 
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The ‘STreet lamp strategy’ LIGHT 

DARKNESS 

The two-sides of the street lamp 

• Adopt a triangle strategy 

• Plan three indicators 
including two for side 
effects when designing a 
new safety rule 

Examples 
 
Blood Transfusion 
 
NHS PS targets 
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The ‘Tuesday’ paradigm 

• Design Principle: Staff’s highest bid (best effort) in thinking 
safety 
– Design ideal policy based of  best conditions, full staff, best competences (‘the 

Tuesday  morning when all staff is present’). 
– Process oriented interventions, nice to do 
 

• ... Not working at nights, week-ends, holidays periods... 
 

 
 

• Examples  
– Pain management with a permanent infusion of anaesthetic drugs using a 

crural cath. 
– New cleaning protocols for endoscope tools (prion-resistant) 
– Washing hand protocols before 2001 and the generalization of hydro-alcoholic 

solutions 

 



Prevention  

Recovery  

Mitigation  

Selon Jean Pariès, Dédale SA 

 The limit of good solutions….  



Prevention  

Recovery  

Mitigation  



Designing Safer Safety Policy 

• All green : GO 

• Any RED : FORGET 

 

P1 P2 
 

P3 

 

P4 P5 P6 P7 

 

 

Score your matrix 

Perceived 
efficacy 

tolerance to 
non 
compliance 

Easiness of 
Sacrifice 

Extra resource 
needed 

Conflict 
with other 
policy 

Side effects No measure 
of outcome 

NO IDENTIFIED RISK DESIGN SOUNDS PERFECT - HIGH BENEFITS EXPECTED 

CUMMULATION OF  

DRAWBACKS  

ONE ISOLATED 

ORANGE 
YOUR POLICY SHOULD WORK  provided you control Drawback 

Any Of TWO POSITIVE YOUR DESIGN NEEDS SIGNIFICANT MODIFICATION TO LIMIT POTENTIAL 

Any OF THREE 

POSITIVE 

Any OF FOUR 

POSITIVE 
YOUR DESIGN HAS NO CHANCE TO BE BENEFICIAL FOR SAFETY 

Any OF FIVE 

ORANGE 
YOU ARE CREATING RISK WITH YOUR SAFETY POLICY 

ANY RED 



3. ADOPTING  A SYSTEM APPROACH 
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IN -DEPTH DEFENSES A
D
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The pionnering model 

PATENT ERRORS  

LATENT ERRORS 

Orgnization and 
design  

Work pressure  
Working 
conditions  
Fatigue  
Staff shortageé 

Exemples  

The REASONôs Swiss Cheese model, 1991 
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Control the adverse tempos and the ‘egg timer’ of the disease 

Complications, Lost of 
control  

Disease and 

treatmentôs 

tempos:  expected 

window of time during 

which medical actions 

should take place to 

remain in control of the 

disease 

Patientôs tempo : time lost by patient to make decision to consult the 

doctor, and  clearly tell the symptom during the consultation ( at the right 

moment, with the right priority), symptoms and expectations 

GPôs and Officeôs tempo: time spent by doctors to see the 

patient ( access , visit) listen to symptoms, negotiate with and educate 

the patient  in a short time of consultation, that must deal with various 

personal and patient’s competitive priorities and demands 

Systemôs tempo  : time lost to get a 

rendez vous and results back  from biology, 

radiology  or specialists,  

Patient’s tempo : delayed decision to follow prescriptions, and  
make examination 

Time (hours, days, months) 

Margins 

Reduction of symptoms 
Control of the disease 

Patient’s tempo :  time lost with poor 
compliance, nomadism, etc. 



37 

N
o

 syste
m

 b
e

yo
n

d
 th

is p
o

in
t

 

10
-2 

10
-3 

10
-4 

10
-5 

10
-6 

Civil Aviation  

Nuclear Industry  

Railways (France)  

Chartered Flight  
Hymalaya  

mountaineering  

Road Safety  

Chemical Industry (total)  

Fatal  

risk
 

Medical risk (total)  

Blood transfusion  

Anesthesiology  

                ASA1  

Cardiac Surgery  

Patient ASA  3-5 

Fatal Iatrogenic  

adverse events  

Microlight or 

helicopters 

spreading activity  

No limit in performance Increasing safety margins 

Excessive autonomy of actors Becoming team player 

Craftman ‘s attitude 
Accepting to become 
equivalent actors 

Ego-centered safety protections, vertical conflicts 
Accepting to endorse residual 
risk  

Loss of visibility of risk, froozing actions   
Accepting to question the 
success and to change 
strategies 

Very unsafe Ultra safe 

Amalberti, Auroy, Berwick, Barach, Five System Barriers To Achieving Ultrasafe Health 
Care, Ann Intern Med. 2005;142, 9: 756-764.  
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Why Civil Aviation is an Ultra Safe System 

• A old established worldwide regulation 
– OACI 
– EASA, FAA 
– IATA  

• A rich industry, betting and affording technical innovations 
• An immense standardization of materials 

– Very few manufacturers 
– Incredible family standardization inside each manufacturers' fleet 

• An immense worldwide standardization of personnel  
– Licencing and  training identical worldwide 
– Recurrent imposed  

• A permanent regulation and control of actions (big brother) 
– ATC 
– Black boxes, systematic flight analysis, LOSA 
– Voluntary reporting  is just for  accessory additional information 

How many of theses traits apply to Medicine? 



4. RESILIENCE 



Source J. Pariès, DEDALE 

The inductive turkey 

m m+s M-s 

Days 

Grains 

per days 

350 340 360 330 370 

Trust 

Days 364 

From Bertrand Russell 
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Time 

Performance range 

Exceptional event 
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Understanding resilience 
Resilience  St= Si+Sm  

St  (Safety total) = S r (Safety imposed)+ S g( Safety managed)  

Observed  
Safety  

Error avoidance  
BBS/CBS/HRA  
 
Based on  
Technology  
Regulations  
Constraints  

Surprises 
management  
 
Based on  
Human expertise  
Adaptive learning 
systems  

RESILIENCE  NORMS / QUALITY   +  

 
Amalberti, R. Optimum system safety and optimum system resilience: agonist or antagonists 

concepts? In E. Hollnagel, D. Woods, N. Levison, Resilience engineering : concepts and precepts, 
Aldershot, England: Ashgate,  2006: 238-256 
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Paradoxes of Resilience 

Craftman industry      St=     S i     +   Sm 

Ultrasafe systems      St=   Si +  Sm 

Significant safety improvements always detrimental to Sm 

Safety improvement 

The next challenge : Preverving Sm while Improving S i  

St=   Si +  Sm 



Toward a strategic view on medical safety – a 
tentative mapping exercise 

ULTRA SAFE UNSAFE 

ULTRA ADAPTIVE 
to MARKET DEMANDS & NON STANDARDS CASES - 

LEARNING SYSTEMS  

NON ADAPTIVE 
POOR LEARNING SYSTEMS 

RESILIENCE 
Betting on  
Individuals’  
competences 

HRO 
Betting  
on procs 
& team 
regulations 
 
 

ULTRA SAFE 
SYSTEMS 

Betting on  
Systems 

& Outside 
supervision 

 
incompatible 
with market 

demands 

 
Incompatible with 
social risk 
acceptance 

Technical progresses 



CONCLUSION 

• Healthcare is still performance driven rather than safety driven 
– We are using an immature model of safety 

– We train our staff to be as safe as possible when being exposed to the unexpected 
– We change the rules of the game every day, so no measure make sense 
– We use intuitions rather than formal model to map risks, hence we are only protected 

against our believes  
– We over trust prevention to the detriment of recovery and mitigation 
– We trust local champions although safety improvement is likely related to the equal 

distribution of same values (even minimal) to all  staff and settings at the nation level 

– Turning to be truly safety driven could be significantly 
consequential for the performance model 
– Stabilizing environment : reduce exposition of professionals to risks, keep them 

working with the expected (protocol driven) 
– Turning to equivalent actors 
– Slowing down the pace of innovation 

– Not certain we are ready to make a  decision for such a choice 
– However, IT’s could likely introduce more supervision hence  

accelerate normalization. 
 
 
 


