
Diagnosis: an impossible but essential task?

Professor Paul Glasziou
Bond University, Australia  
Paul_Glasziou@bond.edu.au

WONCA Copenhagen 2016



What is this?



What is this?



Diagnosis by visual pattern matching
quick – but requires experience of pattern
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Diagnosis by visual pattern matching
quick – but requires experience of pattern

1 2

3 4

Fracture radius & ulna

Thenar wasting in 
carpal tunnel syndrome

Lichtenberg figures 
from lightening strike retinal detachment



Patterns change with time

Diagnosis not
essential for 

spontaneously 
remitting 
diseases

Del Mar, Doust, Glasziou
Clinical Thinking: Evidence, 
Communication and Decision-Making



Types of Diagnostic Thinking processes

 Fast thinking:
Intuitive, heuristic

 Slow thinking:
analytical, deliberate



Diagnosis: 3 Stages and 14 Skills

Heneghan , Glasziou, Thompson et al. Diagnostic strategies used in primary care BMJ 2009



Initiation: Presenting Complaint

Lately I feel tired all the time …

Patient 1: Few specific features, 
 But Beck DI suggested depression
 Inquiry -> Depressed

Patient 2: Few specific features,
 But on taking BP, noted pulse of 30
 Complete Heart Block



Diagnosis: 3 Stages and 14 Skills

Heneghan, BMJ 2008



Tired: Is the patient anaemic?

302 patients scored by 3 clinicians vs Hemoglobin
Scores for agreement between paired observers were 

κappa = 0.75 between observers A and B and 
κappa = 0.54 between observers A and C. 

A B



Conjunctival pallor for anaemia

 Sensitivity = 55%; Specificity = 75% Is this a good test?

Sensitivity =  50%; Specificity = 50%

Positive test                      Negative test



Clinical Rules: combine several weakly 
predictive symptoms, signs, and tests
 Charchot’s triad – 1880’s

 jaundice; fever; RUQ pain

 Apgar score – 1953
 0-10 Scale

 Ottawa Rules
 Ankle
 Knee
 Cervical spine

 Well’s DVT & PE rules



Clinical Prediction Rules as ‘instant’ experience

MDCalc – free App, 170 predition rules; 53 for GPs



Half GP consultations are for 30 conditions
Other half are for over 800 conditions
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Core topics: Must know 
(almost) everything

“Just in case” learning

Must know some basics

“Just in time” learning

Cooke G, et al. Common general practice presentations, AFP, 2013



The number of diseases/diagnoses

NLM MetaThesaurus - 875,255 concepts
Diagnosis Pro (www.diagnosispro.com) 

 13,000 diseases; 
 30,000 abnormalities (symptoms, signs, tests)

1 disease per day for 40 years



Rare Diseases

 6-8,000 rare* diseases
 7% of population
 68% saw 3+ doctors 

before diagnosed 

*Rare = less than 5/10,000



Syndrome Without A Name

Hysteria or syringomyelia?
(From: Toscanini's Fumble)



Summary so far

 Diagnosis uses both fast & slow 
processes

 Fast (“intuition”) requires 
experience

 CPG’s provide “experience”
 Over 10,000 diseases
 ½ consults involve 30 conditions

www.bmj.com/specialties/diagnosis-general-practice



Overdiagnosis

Allen Frances 
Chair DSM IV



Three types of Overdiagnosis

1. Overdetection

2. Overdefinition

3. Medicalization



A. Overdetection: a thyroid cancer ‘epidemic’?

Thyroid cancer tripled in 25 years; no more deaths



CANCER
Increase in adult cancer 
incidence: 1980 to 2010

Breast Cancer
1.4-fold increase

Thyroid Cancer
3-fold increase

Prostate Cancer
2-fold increase

Renal Cancer
2-fold increase

Overdetection



MRI Knee[9]
Meniscal damage – 20%
Any abnormality – 84%

MRI Spine[10]
Disc bulge – 78%

Disc protrusion – 28%

MUSCULOSKELETAL
Imaging findings in 50-60 yr
old asymptomatic adults

Ultrasound shoulder[8]
Rotator cuff tear – 13%

CANCER
Increase in adult cancer 
incidence: 1980 to 2010

Breast Cancer
1.4-fold increase

Thyroid Cancer
3-fold increase

Prostate Cancer
2-fold increase

Renal Cancer
2-fold increase

Overdetection



B. Expanding definitions of Diabetes

US Prevalence by age Change of Definition

2003 ADA update

Welch



A Tale of Two GDM Definitions

 2008: New criteria for Gestational Diabetes 
(GDM) by International Association of 
Diabetes in Pregnancy Study Group (IADPSG)
 Increase GDM diagnoses from 

6% (WHO) to 18% (IADPSG) 

 Cost extra $US2.5 billion/year 

 2013: NIH NO evidence treatment of new 
cases improve outcomes 



 Of 16 publications on 14 common conditions, 
10 widened and 1 narrowed definitions. 

 Widen by 3 methods: (i) ‘‘pre-disease’’; (ii) lowering 
thresholds; (iii) earlier or new diagnostic methods.

 None had rigorous assessment of potential harms
of proposed changes. 

 The average proportion of members with industry 
ties was 75%;  12/16 chairs had ties.

CONCLUSION:
“research and policy attention might be directed at designing 
new processes for reviewing disease definitions, free of 
financial conflicts of interest and informed by rigorous analysis 
of benefits and harms.”



C. Medicalization

Then you might have
“Body Dysmorphic Disorder by Proxy”



Medicalization of 
normal aging



Overdiagnosis is hidden in 
the garden of diagnosis

http://natassatriviza.com/pepperdine/weekfive.html 



Diagnosis: impossible but essential task

Diagnosis: 
 Requires fast and slow thinking
 An essential skill; but not essential for 

every presentation
 Half consultations involve 30 conditions; 

but other half involves 1,000s
 Overdiagnosis is a growing problem

What is this?

www.bmj.com/specialties/diagnosis-general-practice
www.preventingoverdiagnosis.net







A. Overdetection: 4 cancers

An epidemic of diagnosis, not an epidemic of cancer!

Prostate Cancer Thyroid Cancer

Breast Cancer Melanoma

Source: AIHW



Incidentalomas in MRI of spine
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Disc Bulge Disc Protrusion

Jensen MC, NEJM, 1994

Disc protrusion in 24 year 
old with no back pain 



Incidental findings with MRI of head

Prevalence (%) NNS 

Arachnoid cyst 0.5 200

Aneurysm 0.35 286

Meningioma 0.3 345

CCM 0.16 625

AVM 0.05 2,000

Low grade glioma 0.05 2,000

Victims of Modern Imaging Technology  BMJ 2009;339:b3016

Frequency of incidental findings with MRI of head: a meta-analysis

For most, treatment is not needed or is harmful.
SIGN Guidelines suggest: “DO NOT do MRI unless …”



Too much testing?

“A well person is someone who has not been completely 
worked up.”            - Clifton Meador



Declining thresholds; increasing prevalence



Declining thresholds; increasing prevalence



Saving Normal

Allen Frances, 
Chair DSM IV

Sackett’s “Normal”s



What can we do?

1. Raise awareness 
2. Inform patients of pros & cons
3. Guidelines for disease definitions
4. Invest in research & policy initiatives
5. …



1 Raise Awareness: #Overdiagnosis

2013 Dartmouth
2014 Oxford
2015 Washington

(Launch in April, 6 Colleges)



2 Inform patients of pros and cons

 Patients overestimate benefits and underestimate harms (of screening, 
treatments, etc)

 Informing patients often dampens enthusiasm
 Two processes

 For individuals: shared decision making
 For policy: community juries



3 Guidelines for disease definitions

 Guidelines being developed by GIN, GRADE, 
WHO collaboration 

 1-day Meeting: August 2014
 Position paper: 2015



4 Invest in research & policy initiatives

“Our combined resources are a few 
$million, but for those promoting 
overdiagnosis it is $billions. 
It is a David and Goliath struggle.”

Allen Frances 
Chair DSM IV



What can we do?

1. Raise awareness 
2. Inform patients of pros & cons
3. Guidelines for disease definitions
4. Invest in research & 

policy initiatives
5. …

Paul_Glasziou@bond.edu.au
www.crebp.net.au





Meniscal tears: MRI vs pain



Beware pseudo-diseases

 1800’s – diseases
 Germ theory; endocrine; etc

 1900’s – risk factors
 Hypertension; hypercholesterolemia; etc

 2000’s – risk factors for risk factors
 Pre-hypertension; pre-diabetes; etc

100% fatality rate!







Why does Overdiagnosis matter?

Too much testing of well people and not enough care for the sick 
worsens health inequalities and drains professionalism, harming both 
those who need treatment and those who don’t.” 

Margaret McCartney, GP Glasgow, 
Author of “The Patient Paradox”.



Osteoporosis: Prevalence for changed definition

M. Brooke Herndon et al. Health Aff 2007;26:1702-1711

©2007 by Project HOPE - The People-to-People Health Foundation, Inc.



The many processes of diagnosis
1. Diagnosis uses several processes

1. Pattern matching
 Hypothesis & deduction
 Stepwise refinement

2. “EBM” for diagnosis
 Using literature for test accuracy
 sensitivity; specificity

3. … but there are some short cuts
 Clinical Prediction Rules



Topic 2: EBM in diagnostics

 Many diagnosis don’t have clear “pattern”, e.g, fatigue, dyspepsia, 
shortness of breath, …

 Usually no individual feature is 100% sensitivity or specific



Topic 1: Diagnosis by pattern matching
What is the diagnosis?

1 2

3 4



1 2

3 4

Fracture radius & ulna
Thenar wasting in 
carpal tunnel syndrome

Melanoma

retinal detachment

Topic 1: Diagnosis by pattern matching
What is the diagnosis?



We learn basic patterns



Then see them in new situations.



Diagnosis and level of experience 
with a presentation

1. No experience: use first principles / processes
Vascular, Infection/Inflammatory, Neoplastic, Degenerative, 
Intoxication/Iatrogenic, Congenital, Allergic, Traumatic, …

2. Some experience: known differential diagnosis
What is common/important?
How to rule these in/out?

3. Great Experience: Pattern Matching
(shortcut? Clinical prediction rule)



Diagnosis: Partly (learned) intuition, partly analysis

Heneghan, BMJ 2008

EBM

EBM

EBM



3. We can’t know all diseases

Could this be PFAPA?
 Recurrent sore throat, 

sore mouth, fever
(every 4-5 weeks)



Patient -> Paediatrician -> ENT - GP



30 most common consults = 48%

Cooke G, et al. Common general practice presentations, AFP, 2013


