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Agenda (teaching)

 Introduction and Learning 
objectives

 Types of reasoning processes

 Key elements of clinical reasoning 
process and presentation of case

 Data acquisition

 Problem representation

 Generation of hypotheses

 Illness script and diagnosis



Learning objectives

 Help clinical teachers recognize 

cognitive principles of clinical reasoning.

 Develop a varied toolkit to teach clinical 

reasoning skills to trainees at all levels.

 Discuss strategies to assess the clinical 

reasoning skills of multiple levels of 

learners.

 Create a safe forum for skills practice.



“We’re pretty sure it’s the West Nile virus.”



تعریف استدلال بالینی

The thinking and/or decision-
making processes that are used 
in clinical practice

          Higgs and Jones 2000, Edwards et al 2004



Clinical Reasoning: A 

Primer
Patient/situation

characteristics Prior knowledge

Problem Representation

Information Gathering
Context

Evaluation Action

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



Non Analytic processes in 

Clinical Reasoning



Combined processes in 

Clinical Reasoning



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 I had a sore throat and sinus 

congestion. I thought it was getting better but then I started 

coughing and a few times spit up blood. I felt like I had a fever 

and was feeling cold and hot. Just not feeling my usual self 

and unable to do my usual activities. I 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. I went to sleep but woke up 

around midnight because I 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 data? (discuss from 

your observations of trainees)

How would you obtain 

further data from your 

patient? (the expert 

approach)



What is Data Acquisition

Pertinent positives and 

negatives

Focused physical exam

Targeted investigations



Step 3: Problem 

Representation

How might a novice summarize this 

patient? (discuss from your 

observations of trainees)

How would you summarize this patient? 

(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





Step 4:

Generation of hypotheses







Step 5: Illness script

 43 year old woman 

 Predisposing conditions- smoking and 

bronchitis

 Several days sinus congestion, fever, 

chills

 Sudden dyspnea and chest tightness, 

nausea,  vomiting

 Occasional hemoptysis



Step 6: Diagnosis 







In conclusion:

 Make learners articulate problem 
representation (synthesis / summary 
statement)

 Force learners to prioritize differential 
diagnoses for THIS patient and create illness 
scripts

 Vary expectations by developmental level

 Provide cognitive feedback

 Encourage reading to promote clinical 
reasoning



Clinical 

reasoning 

tests



AGENDA(assessing)

Clinical Reasoning  Exams:

KF&KFP

CRP

Puzzle

Sc

PMP



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





Key feature



Key feature
Not all steps in resolution of a 

problem are of equal 

importance and the testing 

time would be better spend by 

focusing on the critical aspects 

,key feature

A key feature is defined as a 

critical 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



Typical elements in KFP 

clinical scenarios



Writing the questions

 The problem’s key features, can 

relate to:

  Data gathering (e.g. What 

investigations would you order at 

this consultation?)

  Diagnosis (What are the most likely 

differential diagnoses?)

Management (What are your long 

term management steps?)



Selecting question formats

Write-in (WI) format

Short menu (SM) format

 The number of answers may vary 

from 1 to 10; typically there are 3 to 

5.

 The length of the options list varies 

and may contain up to 25 items

At least 4 or 5 incorrect options for 

each correct item.



Specifying the number of 

required answers
 Each question must contain an instruction that 

stipulates the number of responses to select or 

supply. Common instructions are:

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

  select up to x... 

  select x... 

  select as many as are appropriate, and

  select none if none are indicated.



weighting 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 dangerous or negligent response 

(e.g. unnecessary invasive investigation, 

unnecessary or harmful treatment) may 

result in the candidate forfeiting the 

marks for the question involved.









PREPARING SCORING 

KEYS



Clinical 

Reasoning 

problem 



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.









Comprehensive 

Integrative 

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 

students and teachers because of 

the fun in building and solving a 

‘matching puzzle’ (like a cross 

word puzzle).



Comprehensive 
Integrative Puzzle

horizontal matching requires an 

ability to integrate among 

disciplines

 and the vertical columns depict

knowledge in the various 

disciplines.



شماره

بیمار

شرحاصلی،شکایت

وحال

قبلیبیماریسابقه

درمانپاراکلینیکفیزیکیمعاینه

Aازشكايتباساله30خانمبيمار

پليوموريزشووزنافزايش

استكردهمراجعهاوري

وBP=160/100mmHg،تيروئيدطبيعيمعاينه

طبيعيعضلانيقدرت.دارداسترياومركزيچاقي

.است

BMI=32mg/kg2

FBS=250 mg/dl
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testosteroneو
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TSH=1 min/ml
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ادراركورتيزولگيرياندازه

ساعته24
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مراجعهخستگيووزنافزايش

ماه7زايمانسابقهواستنموده

.داردقبل

BP=130/100mmhg

حدازبزرگترسايزوسفتقوامتيروئيدمعاينهدر

.داردپروگزيمالعضلاتضعفوطبيعي

BMI=26 mg/kg2

FBS=70 mg/dl

Testosterone

DHEASويافتهكاهش

.استنرمال

TSH=38  min/ml

T4=4  µg/dl

لووتيروكسينشروع

Cشكايتباكهساله18خانمبيمار

،پرمويي،وزنافزايشاز

نمودهمراجعهقاعدگياختلال

.است

BP=120/70 mmHgمعاينهدر

Paleهامخاطداردوهيرسوتيزمطبيعيتيروئيدمعاينه

.است

.استطبيعيعضلانيقدرت

BMI=38 mg/kg2

FBS=110 mg/dl

Testosterone

وطبيعيحداكثر

DHEASاستطبيعي.

TSH=6  mIU/ml

T4=11  µg/dl

هتوصي،تخمدانسونوگرافي

وزنكاهشبه

Dبانككارمندساله40خانمبيمار

تدريجيافزايشازشكايتبا

اخيرسال10طولدروزن

استنمودهمراجعه

mmHg  BP=120/70 معاينهدر

استطبيعيپوستوتيروئيدمعاينه

.استطبيعيعضلانيقدرت

BMI=28 mg/kg2

FBS=98 mg/dl

Testosteroneو

DHEASاستطبيعي

TSH=2   mIU /ml

T4= 11 µg/dl

،گيزندروشتغييربهتوصيه

ورزشورژيم







Script 

Concordance



Script Concordance

According to script theory, 

clinicians mobilize networks 

of organized knowledge, 

called "scripts", to process 

information and progress 

toward solutions to clinical 

problems.



Script Concordance

 These knowledge networks are 

acquired during clinical 

training 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 
illnesses. As soon as a new patient comes 
into 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 

multiple 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 
questions, 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 (positive, 
negative or neutral) and intensity. This 
effect is captured with a Likert scale 
because script theory assumes that 
clinical reasoning is composed of a series 
of qualitative judgments 



Script Concordance

 The format presents examinees with an ill 

defined case in the form of a brief 

clinical scenario in which the information 

provided is insufficient to reach a 

decision. Each case is then followed by a 

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 

likelihood that the proposed hypothesis is 

correct.



A 25-year-old man presents to your general practice 

surgery. He has a severe retrosternal chest pain that 

began the previous night. There is nothing of note in 

his medical history. He does not smoke. His father, 

aged 60 years, and his mother, aged 55 years, are 

both in good health.



Examinees’ responses are compared with 

the answers of a panel of experts and 

given credit depending on the number of 

panel experts who gave the same 

response





Patient 

management 

problem(PMP)



PMP
روشPMP يك موقعيت باليني واقعي را كه در آن

د                        پزشك با فرد بيمار يا مجروح مواجه مي شود را تقلي
.مي نمايد

در PMP آزمون دهنده با يك بيمار كه اطلاعات
محدودي از وي در دسترس باشد مواجه شده و بايد 
ه اطلاعات را مطالعه نمايد و سپس تصميم بگيرد كه چ

.اقداماتي براي بيمار انجام دهد
يماتي نهايتاً بايد در رابطه با درمان و مديريت بيمار تصم

.را اتخاذ نمايد



PMP اهداف اختصاصي

                           ارزيابي مهارتها و
ل توانايي دانشجويان درح

مشكل

جمع آوري اطلاعات•
ل فرضيه سازي براساس مشك•

بيمار



PMP انواع

                    خطیLinear PMP

شاخه ایBranching PMP             







روش نمره دهي در نوع خطي

 بطور معمول در نوع خطي معيار هفت گانه اي براي نمره دادن
.     وجود دارد 

اعمال تهديد کننده حیات بیمار-5

اعمالي مضر ، موجب اتلاف وقت و بدون ثمربخشي-3

اعمال غیرمضر و موجب اتلاف وقت و بدون ثمر بخشي-1

اعمالي که انتخاب آنها نه مفید است و نه مضر0

مطالعات روتین کمک کننده+1

اعمال مهم برای رسیدن به تشخیص+3

اعمال ضروری برای تشخیص+5



        ا   ه       ا   ا    ه      ای    ا   ا  ای  Stage   ا     POP-Q ا    ه  ه      

   ا ی     ا    خ  ی           .

 

 Aa   
+3 

Ba 

+ 4 

C 

+2 

Gh 

5 

Pb 

2 

TVL 

9 

Ap 

-1 

Bp 

0 

D 

0 
4  2  1  -1   

3  3  2  +3   

3  2  1  -1   

2 2  2  -1   

  (:تي = بدون محدودي داك ر انتخا : )خال

 



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 teachers 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 comment?
THANKS FOR YOUR ATTENTION.
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