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A. Introduction

-In the USA, it has been estimated that 44,000-98,000
patients die each year through medical error, and in the
Harvard Medical Practice Study, diagnostic errors
accounted for 17% of all adverse events.

key factors in reducing such errors.
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Introduction

» The work of the physician is the
decision-making process on the ward round.

» Thinking,clinical reasoning and g
making is core to the work the |




B.Expert vs Novice

1.Knowledge

*** Organization of knowledge is more important than content
of knowledge [Christenson et al 2002)

2.Critical thinking and Clinical reasoning

3.Reflective Learning
A reflective practitioner can gain 10 years of clinical experience

in 1year. [David Butler]



Critical Thinking

wThinking



* Analyzing
* Evaluating
* Reasoning

Critical
Thinking

Problem Solving
Decision Making

Don’t need to
memorize
definitions! Just
understand and
practice the core
critical thinking
skills emphasized
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Nursing Exam [Critical thinking]

Which instruction is most important to a patient who
has splenomegaly ?

A.Take frequent rest

B.Do not lift heavy objects
C.Eat nutritious meals
D.Avoid unnecessary stress

\



Critical thinking Question
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25 Microsoft Questions and Answers:

1:: Microsoft Interview Questions List

# Mike has $20 more than Todd. How much does each have given that combined they have $21 between them.
You can't use fractions in the answer.(Hint: This is a trick question, pay close attention to the condition)

# There are four dogs, each at the counter of a large square. Each of the dogs begins chasing the dog clockwise
from it. All of the dogs run at the same speed. All continously adjust their direction so that they are always
heading straight towards their clockwise neighbor. How long does it take for the dogs to catch each other? Where
does this happen? (Hint: Dog's are moving in a symmetrical fashion, not along the edges of the square).

# If you had an infinite supply of water and a 5 quart and 3 quart pail, how would you measure exactly 4 quarts?
# If you are on a boat and you throw out a suitcase, will the level of water increase?

# On an average, how many times would you have to open the Seattle phone book to find a specific name?

# There are 3 ants at 3 corners of a triangle, they randomly start moving towards another corner. What is the
probability that they don't collide?

# If you look at a clock and the time is 3:15, what is the angle between the hour and the minute hands? ( The
answer to this is not zero!)

# What new feature would you add to MSWORD if you were hired?

# Why did you pick the school you graduated from?

# Why do you want to work for Microsoft?

# How many Gas stations are there in the US?

# How would you weigh a plane without using scales?

# How would you move Mt. Everest?

# Two MIT math graduates bump into each other at Fairway on the upper west side. They hadn't seen each other

in over 20 years.
The first grad says to the second: "how have you bee@

Second: "Great! | got married and | have three daugh!
First: "Really? how old are they?"
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Reflective
practice

3.Reflective Learning
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DECISION MAKING
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DAILY
DECISIONS
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u\d You VWould YYou VWwould You

Rather. Rather. Rather._
be a bird exp\ore space ov live onn Mars or
oY tThe ocean™? live on thhe mMmoon??
a bat?
WV Vvould You VVvould YYou VVvould You
Rather._ Rather. Rather.
have many good go without TV or be able to breathe
friends or one JunK food the underwater or F\\/
very best friend?? rest of your \\fe? iNn the aivr?

When you answer a question, you have to choose one or the other, you can’t pick a third optior
You can always ask questions to get more information about the scenario to help you make a

decision.
T



3 Decisions in 7 minutes

1.Box of matches

2.5 warm sweaters

3.Gun with twenty bullets
4.Insect spray

5.First aid kit

6.Bag with 25 magazines
7.Sewing Kit

8.Bag with 5 big blankets
9.Flashlight

10.Compass

11.An axe

12.Transistor radio
13.Inflatable life boat

14. 12 bottles of water

) =R =2 RPN A LSRURRRR oA RPRGRRR



Thinking and Decision making

System 1 --- fast, automatic, emotional,
stereotypic, used frequently and
operates subconsciously.

System 2 --- slow, effortful, logical, calculating,
used infrequently

Wmcious thought.
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Behavioral Frameworks Can Help

Duel Process Theory: Intuition and Reasoning

System 1: Intuition System 2: Reasoning

Controlled largely by instincts and| Controlled more by logic, system

drives, system 1 thinking is: 1 thinking is:

* Fast * Slow

* Emotional (hot) * Reflective (cool)
* Impulsive * Problem Solving
* High-capacity * Low-capacity

Systems 1 and 2 are not opposed, they often work together and
complement each other in the same decision making process.

Reference: Daniel Kahneman, “Thinking Fast and Slow”



Croskerry’s Dual-Process Model for Diagnostic Thinking
(modified)

Type |

Intuition Q 1
Piede Diagnosis/

Management

Pattern
Pattern recognition

processing =
Decision
Practice

Dysrationalia
Override
Type ll G 1

intellect

Modified from Croskerry P. A universal model of diagnostic reasoning. Acad Med. 2009 Aug;84(8):1022-8.



7 STEPS TO EFFECTIVE
DECISION MAKING

Decision making is the process of making choices ®

by identifying a decision, gathering information,
and assessing alternative resolutions

REVIEWYOUR
Using a step-by-step decision-making process can @ DECISION

help you make more deliberate, thoughtful

decisions by organizing relevant information and ® TAKE ACTION

defining altematives. This approach increases the
chances that you will choose the most satisfying

alternative possible.
CHOOSE
@ AMONG
EVIDENCE
<) IDENTIFY

ALTERNATIVES
G GATHER
INFORMATION

IDENTIFY
THE DECISION




C. Clinical decision
Making
\



C.Clinical decision making.

Clinicians must integrate a huge variety of clinical data
while facing conflicting pressures to decrease diagnostic
uncertainty, risks to patients, and costs.

Deciding what information to gather, which tests to
order, how to interpret and integrate this information to
draw diagnostic conclusions, and which treatments to
give is known as clinical decision making.
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How do we make clinical decisions?

1. Information gathering
2. Hypothesis generation

3. Hypothesis testing
4. Reflection.

Often the term
- ‘hypothetico-deductive’

W this process.



Deduction is reasoning from the general to the particular:

> All the marbles in the jar are white.
> These marbles are from the jar.
> Therefore these marbles must be white.

Induction is reasoning from the particular to the general:

>T
>T
>T

nese marbles have come from the jar.
nese marbles are white.

ner marbles in the jar are white.




Deductive
Logic

Lead down

Conclusion is
guaranteed true

\

Inductive
Logic

Lead into
Conclusion is
probably true




Clinical Decision Making

1.Information gathering
-t is a capital mistake to theorise before one has

data.

-As with the history, we must pay attention as we examine the

patient.
AS ALWAYS JOHN,

YOU SEE BUT YOU
SEE ??? DON’T OBSERVE.

OBSERVE 227 (olidi

\




Clinical Decision Making

2. Hypothesis generation
A.Pattern recognition

Neck stiffness + photophobia + Fever = Meningitis
Thunderclap onset Headache + Neck stiffness = SAH
B.Rule out worst case scenarios

This approach focuses on risk management but can often leave our
diagnostic question unanswered.

C. Casablanca strategy
Casablanca strategy is to ‘round up the usual suspects’.

It ré the lazy application of a standard battery of
tests for a gl m and is somewhat akin



Clinical Decision Making
2. Hypothesis generation

If the pattern is incomplete ??2?

if the pattern is unfamiliar???
Structured, quantitative, analytical methodology may be
a better approach to decision making.

Analytic methods may include application of the principles

of ewidence-based medicine, use of clinical guidelines,
and use of va ific quantitative techniques.




3.Hypothesis testing and reflection

A B C
Data gathering Data gathering History and examination

History, examination, screening tests, History, examination, screening tests

eg ECG bloods

Faulty data gathering
l e slips and lapses

1 Hypothesis generation

Hypothesis generation Faulty hypothESiS generation

Patterns recognition, ROWS, 1 * knowledge-based mistakes

Casablanca strategy Hypothesis testing

1 -t Faulty hypothesis testing
Heuristics 1 « rule-based mistakes

Hypothesis testing and confirmatory testing Reflection/explanation
D-dimer, troponin CT scan, pathology
Faulty reflection

1 e rule-based mistakes/

Reflection/explanation l knowledge-based
mistakes/biases

1 Diagnosis (possibly incorrect)

Diagnosis Diagnosis

Fig 1. The process of medical decision making. A — diagnosic process; B — heuristic thinking bypasses reasoned thought; C — errors are possible at each
stage of the process.



Where thinking goes wrong

Psychologist James Reason identifies three basic error types:
1.Skill-based (slips and lapses)
2.Rule-based
3.Knowledge-based.

Slip of Action
Memory Lapse

Rule-based

.
O
=
e

Ll
o
qe)
=
™

i

Knowledge-based



Where thinkin

1- Skills Based : Skill-based error
+* Involve routine tasks in familiar
Occurs during situations.
performance <» May cause by inattention or
of a well known over attention.

*+ Two categories — slips and

routine task. lapses

» Prevention — Minimising interruption
> Checklists, SOP

\



Where thinking goes wrong

2.Rule-based mistakes include the misapplication of a good rule or
the application of a bad rule.

Occam’s razor, which states that ‘entities must not be multiplied
beyond necessity’. LOW, AF, CNS S -- Thy

However, one must not ruthlessly discount valid alternatives; to
apply another rule, ‘patients can have as many diseas

damn well please’ (Hickam’s dictam). 7k
*** (0 s = seen together in one person [ GS, DM, CA] "Bl Now with
***Rared/s = can’t be in one person

onlyone



Where thinking goes wrong

3.Knowledge-based mistakes can include lack
of appropriate information, but can also arise
through a lack of understanding of the
principles of logic.

\



Bias and cognitive disposition to respond

Errors can arise when we allow biases to distort our thoughts.
Eg ——-

Order effects --- In receiving information, we pay more attention at the
beginning and end of a story; meaningful detail in the middle can get lost.

Anchoring --- means that we lock into salient features too early.
Once a label is attached, it becomes increasingly sticky.

Confirmation bias --- look for evidence to support our initial diagnosis.This
all results in premature closure (accepting a diagnosis before it has been
verified) and can miss co-pathology.

Perso ors —-—-- Overconfidence, time, energy and ego.



D.Applying Evidence to
Clinical Decision
\




Clinical Decision Making
2. Hypothesis generation

If the pattern is incomplete ??2?

if the pattern is unfamiliar???
Structured, quantitative, analytical methodology may be
a better approach to decision making.

Analytic methods may include application of the principles

of ewidence-based medicine, use of clinical guidelines,
and use of va ific quantitative techniques.
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Problem ——-

61year old woman is admitted for cellulitis at the site of a recent left
mastectomy incision.In addition, she reports a 4 day history of
nonproductive cough,SOB,pleuritis chest pain and transient left calf pain.She
denies lower extremity redness,warmth and edema.She has no known
cardiac or pulmonary disease.

PMH --- Bilateral breast cancer

Examination
Erythema and tenderness overlying the left mastectomy scar.
CVS, Resp — Normal.SP0O2 = 85%




Lunicat becision
# Making the Diagnosis

? Pulmonary Embolism 22?2

Is negative Doppler USG sufficient to exclude the
diagnosis of PE.

|.Framing the Clinical Question
1st Q - Suspected PE ???
2nd Q - InVx Duplex compression USG ?

=.Comparison In Vx Pulmonary
Anoiooraimm




The Application of EBM to practice require

1. Ability to define focus clinical question
2. Competently and efficiently search the
medical literature
3. Critically appraise relevant articles
4. Consideration of patient’s value and preference

\
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Abstract

BACKGROUND: The standard diagnostic approach in patients suspected of having
pulmonary embolism starts with perfusion-ventilation lung scanning. If the resulting scan is
not diagnostic, pulmonary angiography should be done. The use of tests for deep venous
thrombosis has been advocated as an adjunct to establishing the diagnosis of pulmonary
embolism, but no prospective studies have provided adequate information about the value
of these tests.

OBJECTIVE: To determine the accuracy and potential clinical utility of compression
ultrasonography in the diagnosis of pulmonary embolism.

DESIGN: Prospective cohort study with blinded assessment of ultrasonographic results.
SETTING: Teaching hospital.

PATIENTS: 397 consecutive inpatients and outpatients in whom pulmonary embolism was
clinically suspected.

MEASUREMENTS: Sensitivity and specificity of compression ultrasonography. Perfusion-
ventilation scanning and angiography were the conjoint gold standard for determining the
presence or absence of pulmonary embolism. Also calculated were the number of
angiograms and lung scans avoided and the number of patients unnecessarily treated
when compression ultrasonography was included in the diagnostic strategy.
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Validity and Reliability

Sensitivity -- [Test positivity in the presence of disease ]
Specificity -- [Test negativity in the absence of disease ]

likelihood ratios[ LRs] -- the odds that a given diagnostic test
result would occur in a patient with a disease Vs a patient
without a disease.

LR =Tindicates that the posttest probability[suspicion of
disease after a diagnostic test]is the same as the pretest
probability.

LR >17increases the probability that a disease is present.
LR < se the probability of disease.
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Table 2. Results of Compression Ultrasonography for Detection of Venous Thrombosis of the Leg in
397 Consecutive Patients Clinically Suspected of Having PE

Patients with Abnormal Results on Ultrasonography

Variable Study Patients (n) n % (95% CI)
PE proven
All patients 149 43 29 (22-37)
High-probability lung scan 116 35 30 (21-38)
Nondiagnostic lung scan
and abnormal angiogram 33 8 24 (11-42)
PE excluded* 178 5 3 (0.9-6.4)
PE uncertain 30 4 13 (4-33)

CI = confidence interval; PE = pulmonary embolism. (Adapted with permission from Turkstra F, Kuijer PM, van Beek EJ, Brandjes DP,
ten Cate JW, Buller HR. Diagnostic utility of ultrasonography of leg veins in patients suspected of having pulmonary embolism. Ann Intern
Med 1997;126:775-81.)

*Patients with normal lung scan or angiogram.

TPatients with nondiagnostic lung scan and either no angiography performed or angiogram not interpretable.
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Table 2. Results of Compression Ultrasonography for Detection of Venous Thrombosis of the Leg in

397 Consecutive Patients Clinically Suspected of Having PE

Patients with Abnormal Results on Ultrasonography

Variable Study Patients (n) n % (95% CI)
PE proven
All patients 149 43 29 (22-37)
High-probability lung scan 116 35 30 (21-38)
Nondiagnostic lung scan
and abnormal angiogram 33 8 24 (11-42)
PE excluded* 178 5 3(0.9-6.4)
PE uncertain' 30 4 13 (4-33)
Positive
Compression
Ultrasound
Negative
Total
Specificity =

Pulmonary Embolism

Present Absent Total
43 53 48
a b
& d
106 153 279
149 178

a-=-(a+ c)
d = (b+d)
LR+ = sensitivity = (1 — speciﬁ_cit_y)

43/149 = 0.289 = 2

173/178 = 0.97

= 9.

9%
97%
67
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wixenra | Clinical decision support system

The Free Encyclopedia From Wikipedia, the free encyclopedia

Main page A clinical decision support system (CDSS) is a health information technology system that is
Contents designed to provide physicians and other health professionals with clinical decision support
Featured content (CDS), that is, assistance with clinical decision-making tasks. A working definition has been
Current events proposed by Robert Hayward of the Centre for Health Evidence: "Clinical decision support

Random article

Top Clinical Decision Support
System (CDSS) Companies by
Ambulatory, Inpatient Settings

A clinical decision support system is vital to mitigating patient Ambulatory CDS
harm and optimizing health outcomes and ambulatory and
inpatient providers are taking to the technology.

ort System Companies by Setting

First Databank
Medispan
Allscripts
Cerner
Elsevier
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First Databank

As the number one clinical decision support system provider among physician practices,
First Databank gives physicians informative messages through alerts within existing
applications. Named the highest-rated drug database by KLAS, First Databank is currently
in use at thousands of ambulatory care facilities worldwide. The vendor’s clinical decision
support technology specializes in installations of e-prescribing, EHR, EMAR, and CPOE
systems and prioritizes delivering concise, immediate electronic messages to physicians

offering up-to-date drug information for active clinical decision support.
READ MORE: Top Inpatient EHR Companies by Hospitals

Medispan

Medispan offers clinical decision support at the point of care through time-efficient, real-
time online and mobile applications to aid clinicians in ensuring patient safety and
improved health outcomes. Medispan embeds drug reference knowledge into existing
healthcare systems to support safe medication decisions while also meeting federal
regulatory demands and market needs. The clinical decision support company’s machine-
readable solutions provide detailed medication classification surpassing mandated industry

standards to reduce the potential for drug prescription errors.

Allscripts

Allscripts clinical solutions are designed to aid clinicians in streamlining clinic
search for patient health records by ensuring efficient EHR transactions across i
continuum. Allscripts Core Clinical offers clinical decision support tools for vari
physician care units including acute, ambulatory, emergency and surgical care.’
adaptable solutions tailored to fit to any setting, including small practices, Allsc
focuses on providing physicians with cost-effective, interoperable clinical decisi
through nearly 800 clinician-reviewed Care Guides.

Cerner

Cerner clinical decision support software uses a nationally-vetted set of evidence-based
standards and criteria to give clinicians reliable guidance to ensure patients receive the
proper treatment for their specific needs. Cerner offers clinical decision support for a range
of healthcare services from advanced imaging and radiology to mobility. Cerner provides
clinicians with up-to-date information integrated into existing EHRs and clinical workflows
to allow for accurate ordering and prescription leading to optimal patient care.

Elsevier

Elsevier, a worldwide publisher of scientific, technical, and medical information products
and services, offers a suite of clinical decision support tools to aid clinicians at the point of
care. Elsevier’s evidence-based medicine and prescription information provides clinicians
with answers to any clinical questions, as well as drug decision support, predictive data
analysis, and online training. Elsevier equips providers with tools ranging from drug
information to learning and competency management to improve patient outcomes for
pharmacists, physicians, and nurses.

Truven Health Analytics

Truven Health Analytics offers hospitals evidence-based clinical decision support and
patient education through Micromedex resources designed for seamless integration into
existing hospital EHR systems through standardized application programming interfaces
(APIs). Truven allows healthcare providers access to clinical decision support regarding
medication, disease, and lab information from a single source from any hospital or facility.
Truven Micromedex clinical decision support solutions are currently in use in over 3,500
hospitals.



Making better decisions
1.Focus

2.Mindfulness is a concept often associated with
relaxation or stress management.

3.Must avoid workin
Mindfulness:

paying attentlon to the presen moment
with 1ntentr0n , -
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C.Clinical decision making
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Casablanca - Wikipedia

en.wikipedia.org/wiki/Casablanca v

Casablanca was an important strategic port during World War Il and hosted the Casablanca
Conference in 1943, in which Churchill and Roosevelt discussed the progress of the war.
Casablanca was the site of a large American air base, which was the staging area for all American
aircraft for the European Theater of Operations during World War Il.




