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Agenda (teaching)

» Infroduction and Learning
objectives

» Types of reasoning processes

» Key elements of clinical reasoning
process and presentation of case

» Data acquisition

» Problem representation

» Generation of hypotheses
» lliness script and diagnosis



Learning objectives

» Help clinical teachers recognize
cognitive principles of clinical reasoning.

» Develop a varied toolkit to teach clinical
reasoning skills to frainees at all levels.

» Discuss strategies to assess the clinical
reasoning skills of multiple levels of
learners.

» Create a safe forum for skills practice.
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» The thinking and/or decision-
making processes that are used
in clinical practice




Clinical Reasoning: A
Primer

Patient/situation

characteristics Prior knowledge

N\ .

Problem Representation = | Evaluation |— Action

|

Information Gathering
\

Context

Gruppen and Frohna, International Handbook on Research, 2002



Clinical Reasoning

» Internal process

» Trainees and faculty need
ways to externalize and teach
this process

» Programs need assessment
methods that document
growth and competency in this
skill




Analytic processes in
Clinical Reasoning

Presenting
Clinical Diagnostic Posterior

Features Hypotheses Probability

» PriDx1)

» Pr(Dx2)

» PriDx3)




Non Analytic processes in
Clinical Reasoning

Presenting Filter
Clinical through prior Diagnostic
Features Epidodes Hypotheses

A.B.D.F - Pr{Dx1)

e

= B.D G R > Pr(Dx2)

C.F.G. H * Pr(Dx3)




Combined processes In
Clinical Reasoning

Patient Case " - Hypotheses |
Presents Representation |




Step 1: The Patient’s Story

» A 43-year-old woman is brought to the Emergency Room by
her husband at 0200 in the morning because of acute
shortness of breath.

» Patient states: 5 days ago | had a sore throat and sinus
congestion. | thought it was getting better but then | started
coughing and a few times spit up blood. | felt like | had a fever
and was feeling cold and hot. Just not feeling my usual self
and unable to do my usual activities. | felt sick to my stomach
and threw up once. Last night my chest felt tight for a few
minutes, then this eased up a little. | went to sleep but woke up
around midnight because | could not catch my breath. My
husband called 911 and the ambulance brought me to the
emergency room. 1 week ago my husband had the “flu” and
missed work for 3 or 4 days.



Step 2 : Data acquisition

» How might a novice obtain
further datae (discuss from
your observations of trainees)

» How would you obitain
further data from your
patiente (the expert
approach)



What is Data Acquisition l

» Pertinent positives and
negaftives

» Focused physical exam
» Targeted investigations




Step 3: Problem
Representation

» How might a novice summarize this
patiente (discuss from your
observations of frainees)

» How would you summarize this patiente
(the expert approach)



Sample of Problem
Representation

» Patient’s age, sex and medical
history- 43 year old woman who is
a smoker with bronchitis, generally
IN good health

» Few days- acute onset

» Sinus congestion, then hemoptysis,
then dyspnea- progressive illness

» Sick contact



. ; . >, =
e A physician’s evolving ézénse of the clinical NS
ibi

picture; a way of describing a specifi c-case in
. abstract terms (“one Ilner,’)

- e.g., full- te}m newborn with severe, acute\resplratory
dlstress

J

e Components:

- Patient demiog Jr_J,Jmc_,
_ Clinical features fro d PE
.

- Semantic qualifi er -_ev_-a,re VS. rml acute vs. chronic;
~ unilaterallvs. bilateral)

Activate
(_\Gs-{gr\Seztir






HY/POLhESISEIDAVER

Pzjtz) Czjenlerinle)
During a patient encourllte /é?xp“ert\ciinicians\
h

gather data based on their hypotheses \ =
about the patlent symptomsv K
/ N '/
e Focused h|st0ry and review of systems
® Hygothesus-dm cal.ex p
- More effectiver | ietecting|PE findings and establishing a
diagnosis than /. exam without a diagnosis
in mind | \
Differential di on is iterative... Activate V

" TGe.io Setting




Chief complaint. patient
demographics

Initial problem
representation

Scanning for illness scripts

Before seeing patient

During patient encounter
Gather data

(historyv. PE. labs)
Working

diagnosis

Analyze Scanning for

synthesize data. L illness scripts,

refine the problem
representation

Refine diagnostic
hypotheses
(differential dx)




Step 5: lliness script l

» 43 year old woman

» Predisposing conditions- smoking and
bronchitis

» Several days sinus congestion, fever,
chills

» Sudden dyspnea and chest fightness,
nauseqa, vomiting

» Occasional hemoptysis
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Knowledge

Patient’s story

|

Data acquisition —=

|

Accurate “problem representation”

|

Generation of hypothesis

|

Search for and selection of illness script -

|

Experience Diagnosis

Figure 1. Key Elements of the Clinical Diagnostic Reasoning Process.




In conclusion:

» Make learners arficulate problem
representation (synthesis / summary
statement)

» Force learners to prioritize differential
diagnoses for THIS patient and create illness
SCrpfts

» Vary expectations by developmental level
» Provide cognifive feedback

» Encourage reading to promote clinical
reasoning



Clinical
reasoning
Tests



AGENDA (assessing)

Clinical Reasoning Exames:
» KF&KFP

» CRP

» Puzzle

_Ne

»PMP



Clinical Reasoning

» Infernal process

» Trainees and faculty need ways
to externalize and teach this
Process

» Programs need assessment
methods that document growth
and competency in this skill
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Key feature

» Not all steps in resolution of o
problem are of equadl
Importance and the testing
fime would be better spend by
focusing on the crifical aspects
,key feature

» A key feature Is defined as a
crifical step in resolution of a
problem




DEVELOPING KEY
FEATURES PROBLEMS

» Assembling problem-writing groups

» Selecting a problem, defining its
key features

» Writing the questions
» Selecting question formats

» Specifying the number of required
answers

» PREPARING SCORING KEYS



Critical clinical decisions
or actions tested in KFPs

Elicit history or reasons for patient request

Interpret symptoms

Seek critical physical findings

Interpret physical findings

Make a diagnosis or differential

Order mnvestigations to confirm or deny
differential diagnoses

Specify management goals or decisions
Prescribe drugs

Specify follow-up




ical elements in KFP
lcal scenarios

A reason for attendance (e.g. chest pain,
check-up, follow-up)

A request (e.g. sick note, preventive care)
Symptoms (e.g. cough)

Signs (e.g. abdominal tenderness)

Results (e.g. biochemistry, imaging, haematology,
audiology, ECG, spirometry)

Photographs (e.g. clinical signs, rashes)
Complications of therapy or management




Writing the questions

» The problem’s key features, can
relate 1o:

» Data gathering (e.g. What
iInvestigations would you order af
this consultation?)

» Diagnosis (What are the most likely
differential diagnosese)

» Management (What are your long
term management steps?)




Selecting question formafts l

» Write-in (WI) format
» Short menu (SM) format

» The number of answers may vary
from 1 o 10; typically there are 3 to
St

» The length of the options list varies
and may contain up 1o 25 items

» At least 4 or 5 Incorrect options for
each correct item.



Specitying the number of l
required answers

» Each question must contain an instruction that
stipulates the number of responses to select or
supply. Common instfructions are:

write, in note form only, one (1)...

select Up IOPGH

selecives

select as many as are appropriate, and

V. .V avVeaV V

select none if none are indicated.



welghting systems

» An especially important answer can be
specified as must be present. In this case
a penalty is applied such as no marks for
the question If answer not present.

> A
(e.g. unnecessary invasive investigation,

unnecessary or harmful freatment) may
result in the candidate forfeifing the
marks for the question involved.



A 35-year-old mother of 3 presents to vour office at
17.00 hours with complaints of severe, watery
diarrhoea. On questioning, she indicates that she has
been ill for about 24 hours. She has had 15 watery
bowel movements in the past 24 hours, has been
nauseated. but not vomited. She works during the day
as a cook in a longterm care facility but left work to

come to your office. On her chart, your office nurse
notes a resting blood pressure of 103/50 mmHg supine
(a pulse of 110/minute), 20/40 standing, and an oral
temperature of 36-8 . On physical examination, you
find she has dry mucous membranes and active bowel
sounds. A urinalysis (urine microscopy) was normal,
with a specific gravity of 1-030.




1 What clinical problems would wou focus on
in your immediate management of this patient? List
up to 3

< How should wou treat this patient at this time?
Select up to 3

1 Antidiarrhoeal medication
Antiemetic medication
Intravenous 0.9% NaCl
Intravenous 2/3—1/3
Intravenous gentamicin
Intravenous metronidazole
Intravenous Ringer lactate
MNasogastric tube and suction
Nothing by mouth
COrral ampacillin
Cyral chloramphenicol
COrral fTuids
Rectal tube
Send home with close follow-up
Surgical consultation
Transfer to hospital

2
3
4
3

= S =




3 Aller management of the palient’ s acule condifion,
what additional measures, if any, would you take?
Select up to 4 or select #11. none. if none are
indicated
1 Avoud dairy products

Colonoscopy

Enteric precautions

Gastroenterology consultation

Give immune serum globulin to patients at

longterm care facility

Infectious disease consultation

Notify Public Health Authority

Stool cultures

Strict 1solation of patient

Temporary absence from work

MNone




PREPARING SCORING
KEYS

b el 8 1 = Response Synonyms

1 Dehydration Hypovolaemiia
Muid loss
Muid depletion

Listimg more than 3 items

Correct responses

Enteric precautions

Notify Public Health Authority
Stool cultures

Temporary absence from work
Give immune serum globulin to
patients at longterm care facility

Strict 1solation of patient

o

Selecting more than 4 items
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Clinical Reasoning
problem

» After reading a brief history,
participants should choose the
Most possible diagnosis.

» Then they should choose from
patient finding the most
probable and the least
probable findings.
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Comprehensive
INnfegrative
Puzzle



Comprehensive
Integrative Puzzle

The CIP is similar to the extended
matching assessment described by
Case & Swanson (1993).

However, It seems to appeal more to
sfudents and teachers because of
the fun in bullding and solving a
‘matching puzzle' (like a cross
word puzzle).



Comprehensive
Integrative Puzzle

horizontal matching requires an

ability to integrate among
disciplines

and the vertfical columns depict

knowledge in the various
disciplines.



CJLA e

Saelils) b

D) JsowinsS g8 ol | FBS:

aicls 24 | Dt

"
J1ghe
i

OS5 yiig sl & g

T
¢S Ul prl 4 dpa s
i) s iy

."’-

DHEAS 5 <y (fals |

3

L

Pl |

FBS=98 mg/dl
Testosterone
Gl 2anbDHEAS
TSH=2 mlU /ml
T,=11 pg/dl

FBS=70 mg/dI|
Testostero \'f'

ERETe

mmHg BP=120/704ulxs o
Caal (e gy 5 289 55 4ilae
Sl ganla  Sae & o
BMI=28 mg/kg?

Ida
8 (5 la Adilu

ENTCRTPTIVET, JREQ T
e B3 5 0o M
‘115.3‘)54:4\)4 "5‘)}\
1
W "L
W

v.'r" 1

Ob CulSE L all 25 aa ey
axal e (Siud 5 0y Gl
ola 7 Olal j 48l 5 sl 02 g0l
Aol

G205 G ) s
il dw 10 dsk 0 035
Caal 02 gal 4.:;\_).4




[ ) oy ]
sl 00,5 axzlye B ole g3 51 Lol talidl 5 B ks 5 oyjs 20l p,SelS B 5l culS L allu YO el | )

o03ges dx>lye ol 2alS 5 £opd amS p oy35 (BB CulSO L fyle o Camed b9 (o 5 oS o Llu YO il | Y

I

¢

sl 05 5 anxl e £005 90,8 o g b axia o0 5l 59 2alS g (g 0l cuBA L a8 ol Gl L VY Gl g lees

I Y ]

temporal wasting s colpale Sl aascle ool aids o 5 AA B by o VEo Ve a3 Lid anles o | O

] Lo i Al 1240 292

St MalS” 0Sg 1 pled 0 )lo blore ) gumliiloSn o el aiBs 0 A L8 Lo g AD/D o Lid ailes o | 7

D0 0g2 g olliBg S g aSg st T g el Al B 0 BV B Lo AV /AL e il alles o | Y
el Lo adg 5 anlee .o ylo 4y ST g cl i elS pbole . BP: 90/60 ¢ PR: 11045 les o




Hb: 13, FBS: 103, TSH: 0.01,T4:16,T3: 380, K: 4

Hb: 13, FBS: 250, TSH: 0.1 ,T4: 12 ,T3: 87, K: 3.2

Hb: 9,FBS: 110, TSH: 6, T4: 10, T3: 120, K: 3.8

Hb: 14 ,FBS: 65, TSH: 0.2,T4: 11,T3: 87 ,K: 4.5

[ ¥ ol

ogd S Slislesl s wiin A ol 18 9 0l peed Jsile (S ) e Vo ilig ol (ol

5 ey 5 dls Jlog 52925 5 VBG alnil o 05557 (625 o3lail colss 50 5l sl 5

'YV

VY

A Celgd o a3 5 TIBC 5 ol (0,05 ojlail g sSgail 5 ygSsislsS ol ol

\[A)

0 51976 355 sl s § Sulgs 0 AN TTG 5 J335:5,65 (5 5031l ol (51

\ ¥







Script Concordance

» According o script theory,
clinicians mobilize networks
of organized knowledge,
called "scripts’, to process

InNformation and progress

toward solutions to clinical

problems.




Script Concordance

» These knowledge networks are
acquired during clinical
fraining and refined with each
clinical encounter . They are
specifically adapted to the
tasks clinicians commonly
perform.



Script Concordance

» Health professionals progress toward
solutions to clinical problems with
hypotheses (or management options)
and their related knowledge networks
(scripts) in mind. They actively use
them to constantly make judgments
on the effect that each new piece of
information has on the status of the
hypothesis or option




Script Concordance

» For example an ear, nose and throat
specialist working with an outpatient
suffering from vertigo Is focusing on his or
her knowledge of vertigo-inducing
ilInesses. As soon as a new patient comes
INnto the room, complaining of a cervical
mass for instance, the vertigo knowledge
Is "washed out" and networks of
knowledge related to cervical masses
are called to mind with direct questions
to ask, physical exams to do or
investigation/treatment options to decide
on.



Script Concordance

» Script concordance testing (SCT) is
based on the principle that the
mulfiple judgments made in these
clinical reasoning processes can be
probed and their concordance with
those of a panel of reference
experts can be measured. This
provides a tool for assessing clinical
reasoning



Script Concordance

» Scenarios are followed by a series of
guestions, presented in three parts.

» The first part ("if you were thinking
of') contains a relevant diagnostic
or management option.

» The second part (‘and then you
were to find") presents a new
clinical finding, such as a physical
sign, a pre-existing condition, an
Imaging study or a laboratory test
result.



Script Concordance

» The third part (“this option would
become”) is a five-point Likert scale that
captures examinees' decisions.

» The task for examinees is to decide what
effect the new finding has on the status
of the option, in direction |

) and intensity. This
effect is captured with a Likert scale
because script theory assumes that
clinical reasoning iIs composed of a series
of qualitative judgments



Script Concordance

» The format presents examinees with an il
defined case in the form of a brief
clinical scenario in which the information
provided is insufficient to reach o
decision. Each case is then followed by @
number of items comprising a lead-in
that provides a hypothesis, followed by
an additional piece of information.
Examinees are asked to evaluate the
Impact of this new information on the
ikelihood that the proposed hypothesis is
correct.



A 25-year-old man presents 1o your general pra
surgery. He has a severe retrosternal chest pain t
began the previous night. There Is nothing of note Iin
his medical history. He does not smoke. His father,
aged 60 years, and his mother, aged 55 years, are
both in good health.

1 you were thinking of.  And the patient reports or you find upon clinical examination: This hypothesis becomes.

Pericarditis Norrmal chest auscultation
Peumathoras Decreased breath sounds in the left chest area with hyper-resonant
chest percussion

Panic attack Yellow depasits around the eyelids

= 2: tuled out or almost ruled out, = 1: less lkely; O: neither more nor less kely, + 1: move lkely, + 2: certain or almast certain



Examinees’ responses are compared
the answers of a panel of experts an
given credit depending on the number of
panel experts who gave the same
response
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Patient
Mmanagement
oroblem(PMP)



PMP
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Patient Management Problem
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Take home message for
clinical teachers

1. Teach around examples

2. Understanding of basic science mechanisms can help
generate accurate hypotheses and should be
integrated into clinical teaching

3.  Practice with cases should mimic the eventual use of
the resulting knowledge

4. Clinical feachers should not assume students will make
meaningful comparisons across problems
spontaneously

5. A '‘multiple biopsy' approach to evaluation is required
to accurately assess a trainee’s performance



ANy question
or commente

THANKS FOR YOUR ATTENTION.
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