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Objectives…

Part-I
•Why safety is important and how to establish a safe environment in 

healthcare?
• How to investigate an ‘Unsafe’ event?

Part -II
•What do we mean by Quality improvement, Quality Methodologies 

and Quality improvement Tools?
•What are fundamental steps in Quality Improvement?



• An 18-year-old Medical student arrived at a 
Teaching Hospital Emergency department with 
fever.

• She died within 5 hours.
• Her family raised concerns that she died 

because of unsafe care and a lack of 
supervision of the medical staff

• A grand jury investigation was opened.

Libby Zion 1984



Admitted to Medical Service: Noted to be agitated 
and shivering.

3.30 am – Given Meperidine - More  confused
4.30 am – More restless. Not seen by MD.

Restraints and Haloperidol

4.30 -6.00 am – Quiet but still febrile

6.30 am –Suffers a cardiac arrest and dies.

Medical Examiner’s Report:

1. Hyperpyrexia
2. Cardiovascular collapse

January: Phenelzine for stress

February: ASA-Oxycodone – For Tooth
Erythromycin & Chlorpheniramine – For 
Otitis

Also on Imipramine, Diazepam and Tetracycline

March : Febrile x 3 days

Arrives to ER at 11.30 pm
Seen by the JR who was not aware about all   

the  previous drugs.

O/E –Hyperemic tympanic membrane, 
murmur,   petechiae on thigh, leukocytosis, 
treated for sepsis, 



SYSTEM ISSUES

BEST ACCESS for 
Patient

? RIGHT Provider? RIGHT Supplies 
and Equipment

TEAM Culture

NECESSARY Tasks 
and Skills

• Hierarchy
• Lack of Expectation

• No supervisor in house
• Fatigued staff

• Multiple Treatment
• No Primary involvement

• Restraints

• Knowledge Gap about
Drug-drug interaction

• No Escalation back up

NO SINGLE PERSON OR 
EVENT TO BE BLAMED



1991
• 30,121  randomly selected 

patient’s records.
• Total of 98,609 adverse 

events in the US
Nature of AE in Hospitalized Patients

• Drug complications : 19%
• Wound infections : 14%
• Operation-related : 48%

• Medical cases more likely to be negligent
• Diagnostic mishaps, nonsurgical therapeutic, events in the ED, and 

errors in management

Leape L et al, NEJM 1991, 324:377-384

1994:
Drug Complications -19%
Wound infection -14%
Operation related – 48%

Medical cases more likely to be negligent.
Diagnostic mishaps, non surgical 
therapeutics, events in the ED and errors in 
management.



Betsey Lehman -1994
• Reporter received overdose of Chemotherapy

4000 mg/m2 over 4 days

• Doctors left; Family sued

• Dana Farber Cancer Institute

IT Support
Safety over convenience
Oversight of safety
Supervision
Increased Transparency: Patient and Family council



1999
• 44,000 – 98,000 Americans die each year as a result of medical 

error.
• Costs of $ 17-29 billion for inpatient care
• Hidden Cost (Loss of Trust; loss of provider satisfaction; loss to the 

society)



A BOEING 747 CRASH 
EVERY ALTERNATE DAY 
/ WEEK !!



Kruk ME et al, The Lancet, Sept 2018

5 MILLIONS DIE GLOBALLY DUE TO 
POOR-QUALITY CARE.



SWISS CHEESE MODEL – JAMES REASON



• HARM
• NO HARM
• NEAR MISSES

Preventable Adverse Events:
Medication Errors
Procedural Errors
Diagnostic Errors

ADVERSE EVENTS: Anytime a patient suffers a negative outcome from an 
interaction with the healthcare system 



IHI



Taking a new perspective
Patients & families experiencing harmful events ≥5 yrs ago report…

66% lasting physical impacts

59% altered life/view of self
53% vivid memories
50% loss of trust in healthcare
50% anger
34% grief
34% “psychological scars” (depression, suicidality, paranoia, PTSD)
31% financial impacts
31% altered healthcare seeking behaviors
28% self-blame

Ottosen et al., J Patient Saf 2018

“non-physical”



Taking a new perspective
Americans asked about the nature of their experience with error say…

NORC at the University of Chicago and IHI/NPSF Lucian Leape Institute. (2017). Americans’ Experiences with Medical Errors and Views on 
Patient Safety. CHICAGO, IL. – web/phone-based survey of >2500 Americans



Safe Timely Effective Efficient Equitable Patient Centered
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WHAT DO YOU SEE ?

Safe Timely Effective Efficient Equitable Patient Centered

Two Competing Systems of Thought

26

System 1
• Automatic
• Intuitive
• Involuntary
• Effortless
• Ex. Driving 

“How did I 
get here?”

• Less energy

System 2
• Deliberating
• Problem solving
• Reasoning
• Concentrating
• Ex. Solving a 

complex math 
problem

• More energy
Constant Conflict

Source: Kahneman, D. (2011). Thinking, fast and slow. New York: Farrar, Straus and Giroux.

TWO COMPETING SYSTEMS OF THOUGHT

1.Kahneman, D. (2011). Thinking, fast and slow. 



Safe Timely Effective Efficient Equitable Patient Centered

Human Factors: Interactions

7

Environment
Physical & Virtual

Other 
Humans

Products and 
Equipment

Human 
(Tasks)

System

Safer & 
More 

Reliable 
Outcomes

Behavior

Abilities

Limitations

Stress, Fatigue, Distraction, Noise, Boredom, Interruption, Fixation, Reliance on Memory, issues related to communication 



Culture of resignation Culture of 
blame

Culture of 
safety 

“Cost of doing 
business”

Ignores system 

Reactive against  
the provider

Proactive
approach to 

system 
improvement

Balance of system design and 
provider accountability

JUST CULTURE

1852 Mid- Late 1900’s 2000’s

An evolution…

Culture of resignation Culture of 
blame

AN EVOLUTION OF CULTURE



JUST CULTUREJust Culture

A culture that supports and rewards people for 
sharing essential safety-related information

Providers trust that they will not be blamed for 
system issues

Systems are constructed to support providers, 
but providers are accountable for their behavior

David Marx, 2001

I

II

III

David Marx, 2001 





Just Culture Responses



CULTURE
+

SYSTEM
= 

SAFETY



Event Analysis

1. Decision to Review

2. Select People and Gather Data

3. Determine Incident Chronology

4. Identify Care Delivery Problems

5. Identify Contributory Factors

6. Making Recommendations & Developing an Action Plan

VA National Center for Patient Safety:
https://www.patientsafety.va.gov/

EVENT ANALYSISEvent Analysis

1. Decision to Review

2. Select People and Gather Data

3. Determine Incident Chronology

4. Identify Care Delivery Problems

5. Identify Contributory Factors

6. Making Recommendations & Developing an Action Plan

VA National Center for Patient Safety:
https://www.patientsafety.va.gov/



RCA2      Improving Root Cause Analyses and Actions to Prevent Harm

III. THE RCA2 EVENT REVIEW PROCESS • 15

72 hours72 hours

30–45 days 30–45 days

Event, hazard,  
system vulnerability

Risk-based  
prioritization

What happened?  
Fact !nding and "ow 

diagramming

Development of  
causal statements

Identi!cation of solutions  
and corrective actions

Implementation

Measurement

Feedback

Immediate actions are taken to care for the 
patient, make the situation safe for others, and 
sequester equipment,  products, or materials.

Patient safety, risk or quality management is 
typically responsible for the prioritization; for con-
sistency one person is assigned responsibility for 
applying the risk matrix. See Appendix 1.

Multiple meetings of 1.5 to 2 hours may be 
required to: prepare and conduct interviews (see 
Appendix 3); visit the site; review equipment or 
devices; and prepare the report.
Managers/supervisors responsible for the 
processes or areas should be invited to provide 
feedback for the team’s consideration.

See Appendix 2 for suggested Triggering 
Questions.

See Appendix 6 for the Five Rules of Causation.

Patients/families and managers/supervisors 
responsible for the process or area should be 
provided feedback and consulted for additional 
ideas; however they should not have final deci-
sion authority over the team’s work. See Figure 3 
for the Action Hierarchy.

A responsible individual with the authority to act, 
not a team or committee, should be responsible 
for ensuring action implementation.

Each action should have a process or outcome 
measure identifying what will be measured, the 
expected compliance level, and the date it will be 
measured. An individual should be identified who 
will be responsible for measuring and reporting 
on action effectiveness.

Feedback should be provided to the CEO/board, 
service/department, staff involved, patient and/or 
patient’s family, the organization, and the patient 
safety organization (if relevant).

Typically a single RCA2 team is 
responsible for the entire review 
process, however, if different staff 
is used for these RCA2 review 
phases it is recommended that a 
core group of staff from the RCA2 
team participate on all phases for 
consistency and continuity.

The RCA2 team is not usually 
responsible for these activities.

Figure 2.  Individual RCA2 Process

2
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Based on Department of Veterans Affairs, Veterans Health Administration, VHA Patient Safety Improvement Handbook 
1050.01, May 23, 2008. Available at http://cheps.engin.umich.edu/wp-content/uploads/sites/118/2015/04/Triaging-
Adverse-Events-and-Close-Calls-SAC.pdf

VHA HANDBOOK 1050.01  May 23, 2008 
APPENDIX B 
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2.  PROBABILITY CATEGORIES 

 
 a.  Like the severity categories, the probability categories apply to actual adverse events and close calls.   
 
 b.  In order to assign a probability rating for an adverse event or close call, it is ideal to know how often it occurs 
at your facility.  Sometimes the data will be easily available because they are routinely tracked (e.g., falls with 
injury, Adverse Drug Events (ADEs), etc.).  Sometimes, getting a feel for the probability of events that are not 
routinely tracked will mean asking for a quick or informal opinion from staff most familiar with those events.  
Sometimes it will have to be your best educated guess. 
 
 Like the severity categories, the probability categories apply to actual adverse events and close calls.   
 
 c.  In order to assign a probability rating for an adverse event or close call, it is ideal to know how often it occurs 
at your facility.  Sometimes the data is easily available because the events are routinely tracked (e.g., falls with 
injury, ADEs, etc.).  Sometimes, getting a feel for the probability of events that are not routinely tracked will mean 
asking for a quick or informal opinion from staff most familiar with those events.  Sometimes it will have to be the 
best educated guess. 
 
 (1)  Frequent – Likely to occur immediately or within a short period (may happen several times in 1 year).  
 
 (2)  Occasional – Probably will occur (may happen several times in 1 to 2 years). 
 
 (3)  Uncommon – Possible to occur (may happen sometime in 2 to 5 years). 
 
 (4)  Remote – Unlikely to occur (may happen sometime in 5 to 30 years). 
 
3.  How the Safety Assessment Codes (SAC) Matrix Looks 

 

Probability 
and 

Severity 

 
Catastrophic 

 

 
Major 
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3 

 
3 

 
2 

 
1 
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2 

 
1 

 
1 
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3 

 
2 

 
1 

 
1 

 
Remote 

 
3 

 
2 

 
1 

 
1 

 
4.  How the SAC Matrix Works.  When a severity category is paired with a probability category for either an 
actual event or close call, a ranked matrix score (3 = highest risk, 2 = intermediate risk, 1 = lowest risk) results.  
These ranks, or SACs, can then be used for doing comparative analysis and for deciding who needs to be notified 
about the event.   
 

5.  Reporting 
 
 a. All known reporters of events, regardless of SAC score (one, two, or three), must receive appropriate and 
timely feedback. 
 
 b. The Patient Safety Manager, or designee, must refer adverse events or close calls related solely to staff, 
visitors, or equipment and/or facility damage to relevant facility experts or services on a timely basis, for assessment 
and resolution of those situations.  
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APPENDIX 1. THE SAFETY ASSESSMENT CODE SAC MATRIX
This appendix reproduces a modified version of the VA National Center for Patient Safety’s Safety Assessment Code Matrix 
as an example of a risk-based prioritization methodology for ranking hazards, vulnerabilities, and events so that an orga-
nization can consistently and transparently decide how to utilize its available resources to determine which risks to study 
and mitigate first. Five sample scenarios and their assessments are provided on pages 25–30.

Any event prioritization tool such as the SAC Matrix presented in this appendix should meet local organizational regulatory 
requirements and standards as well as those of applicable accrediting and regulatory organizations.  For a prioritization 
tool’s use to be successful, a system should be instituted to ensure that the tool is updated periodically to reflect changes 
in applicable requirements, regulations, and standards.May 23, 2008 VHA HANDBOOK 1050.01 
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THE SAFETY ASSESSMENT CODE (SAC) MATRIX  
 
 The Severity Categories and the Probability Categories that are used to develop the Safety Assessment Codes 
(SACs) for adverse events and close calls are presented in the following, and are followed by information on the 
SAC Matrix. 

 

1.  SEVERITY CATEGORIES 
 
 a.  Key factors for the severity categories are extent of injury, length of stay, level of care required for remedy, and 
actual or estimated physical plant costs.  These four categories apply to actual adverse events and potential events (close 
calls). For actual adverse events, assign severity based on the patient's actual condition. 
 
 b.  If the event is a close call, assign severity based on a reasonable "worst case" systems level scenario.  NOTE:  For 
example, if you entered a patient's room before they were able to complete a lethal suicide attempt, the event is 
catastrophic, because the reasonable "worst case" is suicide. 
 
Catastrophic Major 
Patients with Actual or Potential: Patients with Actual or Potential: 
Death or major permanent loss of function (sensory, motor,   
physiologic, or intellectual) not related to the natural course of 
the patient's illness or underlying condition (i.e., acts of 
commission or omission). This includes outcomes that are a 
direct result of injuries sustained in a fall; or associated with an 
unauthorized departure from an around-the-clock treatment 
setting; or the result of an assault or other crime.  Any of the 
adverse events defined by the Joint Commission as reviewable 
“Sentinel Events” should also be considered in this category. 

 
 
Visitors: A death; or hospitalization of three or more visitors 
Staff: A death or hospitalization of three or more staff* 

Permanent lessening of bodily functioning (sensory, motor, 
physiologic, or intellectual) not related to the natural 
course of the patient's illness or underlying conditions 
(i.e., acts of commission or omission) or any of the following: 

a.  Disfigurement 
b.  Surgical intervention required 
c.  Increased length of stay for three or more patients 
d.  Increased level of care for three or more patients 

 
Visitors: Hospitalization of one or two visitors 
 
Staff:  Hospitalization of one or two staff or three or more 
staff experiencing lost time or restricted duty injuries or 
illnesses  
 
Equipment or facility:  Damage equal to or more than 
$100,000**, ♦ 

Moderate Minor 
Patients with Actual or Potential:  Increased length of stay or 
increased level of care for one or two patients 
Visitors:  Evaluation and treatment for one or two visitors (less 
than hospitalization) 
Staff: Medical expenses, lost time or restricted duty injuries or 
illness for one or two staff 
Equipment or facility: Damage more than $10,000, but less than 
$100,000**, ♦  

Patients with Actual or Potential: No injury, nor increased 
length of stay nor increased level of care 
Visitors:  Evaluated and no treatment required or refused 
treatment 
Staff:   First aid treatment only with no lost time, nor 
restricted duty injuries nor illnesses 
Equipment or facility: Damage less than $10,000 or loss of 
any utility without adverse patient outcome (e.g., power, 
natural gas, electricity, water, communications, transport, heat 
and/or air conditioning)**, ♦  

 
*Title 29 Code of Federal Regulations (CFR) 1960.70 and 1904.8 requires each Federal agency to notify the Occupational Safety and 
Health Administration (OSHA) within 8 hours of a work-related incident that results in the death of an employee or the in-patient 
hospitalization of three or more employees.  Volunteers are considered to be non-compensated employees. 
 
**The Safe Medical Devices Act of 1990 requires reporting of all incidents in which a medical device may have caused or contributed to 
the death, serious injury, or serious illness of a patient or another individual. 
 

♦The effectiveness of the facilities disaster plan must be critiqued following each implementation to meet The Joint Commission’s 
Environment of Care Standards.   

RISK BASED 
AND NOT 

HARM BASED



HIERARCHY OF INTERVENTION EFFECTIVENESSHierarchy of intervention effectiveness

Tell patients to download app 

3 strikes, you’re out

Text message day-of

Simplify use of app

Use FaceTime, WhatsApp

Don’t do virtual anymore





TEACH-BACK
C-U-S (Concerned –Uncomfortable –Safety)



TO REMEMBER…..

•Human error is inevitable 
•Make it easy for people to do the right thing 
•Make it hard for people to do the wrong thing 
• Stop trying to fix people 
• Start trying to fix systems 
•Work on changing the culture

CONCLUSION -PART-I



PART-II



Where the story of QI begins…

31

“It may seem a strange principle to 
enunciate as the very first requirement 
in a hospital that it should do the sick 
no harm” (Nightingale)

“ Her statistics were more than a study; 
they were indeed her religion …. To 
understand God's thoughts, she held 
we must study statistics, for these are 
the measure of his purpose” (Karl 
Pearson,1924)

Florence 
Nightingale
(1820-1910)

Crimean War – battlefield findings

“The Lady with the Lamp” 



QI –PATIENT PERSPECTIVE…..

3 Forms of Suffering

= Avoidable
Suffering

Healthcare is defined as a service….
Don’t Harm Me.
Heal Me.
Be Nice to Me.



What is quality?

STEEEP:
•Safe
•Timely
•Effective
•Efficient
•Equitable
•Patient-centred



Quality assurance: passing the bar Quality improvement: shifting the curve

Source: Rehn and Krüger, 2014

Research on quality: completely different





DIAGNOSTIC PROCESS QUALITY IMPROVEMENT
Diagnostic process Quality improvement

Presenting complaint System/process issue

History & physical Root-cause analysis

Diagnostic tests Data gathering

Diagnosis System diagnosis

Treatment PDSA cycles

Follow-up Sustainability



Research Quality improvement

Focus on ‘what’ Focus on ‘how’

Clinical decisions Processes of care

On topic of effectiveness On 6 domains of quality

Fixed hypothesis Evolving hypotheses with PDSA cycles

Ideal conditions, blinded, 
unbiased

Real-world conditions, 
open/transparent, accepting bias

Spread at population-level Apply local solutions

RESEARCH QUALITY IMPROVEMENT



7 Steps

WHAT ARE QI METHODOLOGIES ?



MODEL FOR IMPROVEMENTModel for Improvement

Aim statement

Measures

Change ideas

PDSA cycles



•SPECIFIC
•MEASURABLE
•ACTIONABLE
•REALISTIC
•TIMELY

SMART AIM STATEMENT
1.WHAT ?
2.BY HOW MUCH ?
3.WHEN ?SMART Aim statement

• We want to decrease the no-show’s to virtual care appointments

“Some is not a number, soon is not a time.” 
– Don Berwick, December 2004, at launch of 100,000 Lives Campaign

Specific
Measurable
Actionable
Realistic
Timely

1. What?
2. By how much?
3. By when?

1. I want to improve the number of patients seen 
virtually in Hematology clinic.

2. I want to improve the number of patients seen 
virtually in Hematology clinic from the current 
30% to 50% by March 2023.



MEASUREMENTS

• OUTCOME MEASURE:
• Voice of the Customer
• Impact on Patients / staff /Population

• PROCESS MEASURE:
• Voice of the System
• What is being done while receiving / providing care

• BALANCING MEASURE:
• What else changed ?
• Unintended consequences

OUTCOME MEASURE:

Improvement in virtual clinic numbers 
by 50%. 

PROCESS MEASURE:

- No. of appointments booked
- No. of patients contacted prior to 

appointment

BALANCING MEASURE:

-Time spent for each virtual care 
evaluation
-Lab tests ordered prior and post 
appointment



PDSA CYCLEPDSA cycles

• P: Formulating a hypothesis

• D: Collecting data to test this hypothesis

• S: Analyze and interpret results

• A: Make inferences to iterate the hypothesis

PDSAs - developing

• P: Guidelines can be 
followed by HCPs

• D: Develop CCTHR 
algorithm

• S: Field-test formatting

• A: Use the improved (16th) 
version



PROCESS MAP



FISHBONE (ISHIKAWA) DIAGRAM





Pareto Diagram

Principle:
• Approximately 

80% of the 
effects come 
from 20% of the 
causes

PARETO DIAGRAM

VITAL FEW VS. TRIVIAL MANY



Driver DiagramDRIVER DIAGRAM



DATA AND MEASUREMENT IN QI
• Enumerative Vs. Analytic

• Types of Chart
RUN Chart
CONTROL Chart

• Basic Principles:
- Data Over Time
- To differentiate Common Cause (‘Noise’) Vs. Special Cause (‘Signal’)
- Analysis before and after intervention



CONTROL CHARTWhy are run/control charts used?

To make sure we are holding the gains

RUN CHART



WAIT TIME TO SEE THE PHYSICIAN CLINIC 1 CLINIC 2 CLINIC 3
(IN MINUTES)

50 55 45
49 52 55
60 58 58
63 57 52
57 56 60
52 53 54
55 58 59
.. .. ..
.. .. ..

MEAN BEFORE 55 55 55

SD 10 10 10

MEAN AFTER 33 33 33

SD 10 10 10

P value < 0.01 < 0.01 < 0.01

MEDIAN 52 52 52
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If you had to pick one of 
these equal intervention…

1.

3.

2.
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If you had to pick one of 
these equal intervention…

1.

3.

2.CLINIC-1 CLINIC-2

CLINIC-3



-Develop 
-Test
-Implement
-Sustain
-Spread



Sir Alexander 
Fleming

Ernst B. Chain Sir Howard Florey

• The Nobel Prize for Medicine was awarded in 1945 to:

THE STORY OF PENICILLIN……

• Sir Henry Harris at the 
Florey Centenary lecture 
(1998):
• “Without Fleming, no 

Chain; 
• without Chain, no Florey; 
• without Florey, no Heatley; 
• without Heatley, no 

penicillin.”

• In other words:
• Without Fleming, no 

innovation;
• without Chain and Florey, 

no testing; 
• without Heatley, no wide 

scale use of penicillin.





Improvement Tip: Take the Journey to “Jiseki”

• Stage ONE: Data are Wrong

• Stage TWO: Data are Right; But it is not a Problem

• Stage THREE: Data are Right; there is a Problem; But it is 
not my Problem. Taseki

• Stage FOUR: Data are Right; there is a Problem; But it is 
my Problem. Jiseki

Don Berwick, MD



CONCLUSION – PART-II

• Start Small
• Have an Aim, Measure and Ideas
• Run multiple PDSA cycle
• 1st TEST and then Implement

REMEMBER: Every System is Perfectly Designed To Get The Results It 
Gets !



THANK YOU


