
Melanoma screening: the epidemiologic principles

David Whiteman 

Deputy Director, QIMR Berghofer

Head, Cancer Control Group



Birth
Onset of 
cancer

Primary prevention

Diagnosis of 
cancer

Secondary prevention Tertiary prevention

Causes Screening / Detection Treatment

Death

Strategies for melanoma control



© QIMR Berghofer Medical Research Institute |   3

Aim of early detection = reduce melanoma mortality



1. Population screening: breast, cervix, bowel
2. Targeted screening: ‘high-risk’ patients
3. Opportunistic screening: ‘case finding’

Early detection options



“A screening test is performed on an 

asymptomatic individual to determine that 

cancer might be present and that further 

evaluation, including a biopsy and staging, is 

necessary.”

Brawley and Kramer, J Clin Oncol, 2005

Population screening definition
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1. The condition sought should be an important health problem.

2. There should be an accepted treatment for patients with recognised disease.

3. Facilities for diagnosis and treatment should be available.

4. There should be a recognisable latent or early symptomatic stage.

5. There should be a suitable test or examination.

6. The test should be acceptable to the population.

7. The natural history of the condition, including development from latent to declared 
disease, should be adequately understood.

8. There should be an agreed policy on whom to treat as patients.

9. The cost of case finding (including diagnosis and treatment of patients diagnosed) 
should be economically balanced in relation to possible expenditure on medical care 
as a whole.

10. Case finding should be a continuing process and not a ‘once and for all’ project.

Population screening criteria
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Skin examinations

The heterogeneity of cancer
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Whole-body skin examination
vs

technology
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1. Sensitivity

2. Specificity

3. Positive Predictive Value

4. Negative Predictive Value

5. Number needed to screen

Key metrics for screening tests
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How the metrics are calculated

Sensitivity =
True +ve

(True +ve + False –ve)

The proportion of all people with true 
melanomas who are correctly identified by 

the screening test
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How the metrics are calculated

Specificity =
True -ve

(False +ve + True –ve)

The proportion of all people who do not 
have melanoma for whom the screening 

test is negative
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How the metrics are calculated

PPV =
True +ve

(True +ve + False +ve)

The proportion of all people who are told 
“you might have melanoma“ who actually 

do have melanoma
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“Provisional diagnosis”

"High index of suspicion”

"Suspicious”
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How the metrics are calculated

NPV =
True -ve

(False- ve + True -ve)

The proportion of all people who are told 
“you don’t have melanoma“ who actually 

do not have melanoma
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Units of analysis: people vs lesions

Multiplicity of skin cancer endpoints
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What are the screening metrics for melanoma?
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What are the screening metrics for melanoma?



• Do not recommend mass or population-based screening for melanoma 
or NMSC

•Do recommend GPs to identify high-risk patients

•Do recommend GPs to counsel high-risk patients

Rationale

• there is insufficient evidence that population screening offers reduced 
morbidity and mortality





1. Population screening: breast, cervical, colorectal
2. Targeted screening: ‘high-risk’ patients
3. Opportunistic screening: ‘case finding’

Early detection options



Can we identify patients at high risk of melanoma?
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Peter Baade
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The early detection conundrum

Benefits HarMs



The diagnosis of a [cancer] that 

would otherwise not go on to 

cause symptoms or death 

Overdiagnosis ≠ false positive

Overdiagnosis ≠ “overcalling”

Overdiagnosis ≠ misdiagnosis

Overdiagnosis
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Overdiagnosis in melanoma?



• Population screening for melanoma
• the metrics are not good..
• the challenge of all the other non-lethal skin pathology
• currently not recommended by Australian policy-makers

• Targeted screening for melanoma
• Feasible, at least in theory
• Mortality gains unknown

• Balancing the benefits and harms of screening
• more research needed…

Summary and conclusions


