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EBP MODULE 

What  

o What is Evidence-Based Medicine?  

How 

o Formulate Clinical Questions  

o Search the Evidence  

o Appraisal of research  

o Apply to clinical problem  

EBM Presentation 



Diagnostic tests: Introduction 

Ã Tests are used in medical diagnosis, 
screening & research. 

Ã Diagnostic accuracy has been greatly 
enhanced by the sensitive &  specific 
lab test & advances in clinical imaging.  

Ã Proper use of the lab & imaging is 
dependent upon accurate clinical skills. 

Ã Diagnostic test can provide Reliable & 
Valid answers to well-formulated 
clinical questions/diagnosis. 



Diagnostic tests: Definitions 

Ã Validity: 

Is the extent to which a test measures what it is 
supposed to measure. 

Ã Reproducibility, Repeatability, Reliability : 

The results of a test or measure are identical or 
closely similar each time it is conducted. 

N.B: test may not consistently yield the same result 
when repeated ?? 

 



Diagnostic tests: Definitions 



Diagnostic Test and Screening Test 

Ã A diagnostic test: used to determine the presence or 
absence of a disease when a subject shows signs or 
symptoms of the disease 

Ã A screening test: identifies asymptomatic individuals 
who may have the disease 

Ã The diagnostic test is performed after a positive 
screening test to establish a definitive diagnosis. 



 
Some Common Screening Tests 

 
Ã Pap smear for cervical dysplasia or cervical cancer 

Ã Fasting blood sugar for diabetes 

Ã Mammography for breast cancer 

Ã Fecal occult blood for colon cancer 

Ã Ocular pressure for glaucoma 



Screening Test 

Should be: 

ü Easy to perform & interpret  

ü Acceptable 

ü Accurate 

ü Reliable 

ü Sensitive & Specific 

 



Some Common Diagnostic Tests 

Ã Anti- ccp for RA 

Ã Tumor markers 

Ã Tissue biopsy 

Ã Endoscopy / colonoscopy 

Ã MRI for multiple sclerosis 

 



Important Definitions 

Ã Sensitivity: 

The ability of the test to identify correctly those who 
have the disease 

Ã Specificity: 

The ability of the test to identify correctly those who 
do not have the disease 

Ã They are fixed characteristic of the test 

Ã Highly sensitive test ideal for a SCREENING . While, 
highly SPECIFIC  tests are best in a confirmatory role. 

 



Cont.  

Ã SnNout 

ÄTest with high sensitivity (Sn) 

ÄNegative result (N) 

ÄRules OUT diagnosis 

Ã SpPin 

ÄTest with high specificity (Sp) 

ÄPositive result (P) 

ÄRules IN diagnosis 



Important Definitions 

Ã Positive predictive value (PPV) 

The proportion of patients who test positive who 
actually have the disease 

Ã Negative predictive value (NPV) 

The proportion of patients who test negative who are 
actually free of the disease 

 



 
Another Interpretation of Predictive values 

 
Ç If a person tests positive, what is the probability 

that he / she has the disease? 

Ç If that person tests negative, what is the 
probability that he / she does not have the 
disease? 

Ç They are not fixed characteristics of the test. 

 

 



Cont.  

Ã Use Likelihood Ratio - does not depend on 
prevalence. 

 

 

 

Ã Example: If 80% of people with a cold have a runny 
nose And 10% of people without a cold have a runny 
nose. 

Ã LR for runny nose is: 80% / 10% = 8 



Determining the Sensitivity, Specificity of a 
New Test 

Ã Must know the correct disease status prior to 
calculation 

- Gold standard test is the best test available 

Ã It is often invasive or expensive. 

Ã Anew test is, for example, a new screening test or a 
less expensive diagnostic test. 

Ã Use a 2 x 2 table to compare the performance of the 
new test to the gold standard test. 



Gold Standard Test 



Comparison of Disease Status:  
Gold Standard Test and New Test 



Calculations  



Concept of Sensitivity & Specificity 



Concept of Sensitivity & Specificity 



Concept of Sensitivity & Specificity 



Applying Concept of Sensitivity and Specificity 
to a Screening Test 

Assume a population of 1,000 people , 100 have a 
disease 900 do not have the disease. A screening test 
is used to identify the 100 people with the disease 

Ã The results of the screening appears in this table: 



Applying Concept of Sensitivity and Specificity to a 
Screening Test 



STEPS OF CRITICAL APPRAISAL  



Type of Study 



Diagnostic Study 



Diagnosis and Screening 

Ã 3 questions to consider about tests 

ÄIs the evidence about accuracy of a test VALID 

ÄDoes evidence show test can distinguish patients 
who do/don’t have disorder 

ÄHow can I apply test to a specific patient 

Ã If the evidence is valid, is it IMPORTANT  

   i.e: clinically worthwhile 



Validity of evidence 

Ã Measurement (most important) 

ÄWas there an independent, blind comparison with 
a reference gold standard 

Ã Representative 

ÄAppropriate spectrum of patients 

Ã Ascertainment 

ÄWas reference standard ascertained regardless of 
diagnostic test result 



Critical Appraisal - Diagnosis 

VALIDITY 
Ã Clearly focused question?  
Ã Appropriate Reference Standard? 
Ã Reference standard & test  applied to all subjects? (verification bias) 
Ã Did results of standard influence interpreting test results? (review bias) 
Ã Disease status reported and varied?  (spectrum bias) 
Ã Test method reported with sufficient detail to be replicated?  
 

REUSLTS AND PRECISION 
1. What are results? 
2. Certainty & precision? (95% CI’s) 

 

APPLICABILITY 
1. Can the results be applied to my patient? 
2. Are local resources (equipment, expertise, cost) sufficient to apply these 

results?  
 



Critical Appraisal ð 3 Steps  



Appropriate Spectrum of patient? 

Ã Ideally, test should be performed on a group of 
patients in whom it will be applied in the real world 
clinical setting 

Ã Spectrum bias = study using only highly selected 
patients…….perhaps those in whom you would really 
suspect have the diagnosis. 



Do all patients have the gold standard? 

Ã Ideally all patients get the 
gold /reference standard test 

 

Ã Verification (work-up) Bias: 
Only some patients get the 
gold standard…probably the 
ones in whom you really 
suspect have the disease. 

     



Independent, blind or objective comparison 
with the gold standard? 

Ã Ideally, the gold standard is 
independent, blind and 
objective. 

Ã Observer Bias: 

Test is very subjective, or done 
by person who knows 
something about the patient or 
samples. 



Critical Appraisal ð 3 Steps  



Results 



Importance 

Ã Does evidence demonstrate ability of test to 
distinguish patients w and w/o disorder 

Ã Sensitivity 

ÄPatients with disorder who have positive test 

Ã Specificity 

ÄPatients without disorder who have negative test 



Importance 

Ã Likelihood ratio - LR(+) 

Prob of positive test in presence of disorder 

Prob of positive test in absence of disorder 

Ä LR+ = sensitivity/(1-specificity) 

ÄPositive test is more likely in pt w disorder 

Ã LR(-) = (1-sensitivity)/specificity 

ÄNegative test more likely in absence of disord 



Example 



3 Steps : Critical Appraisal  



Are the results VALID ? 



1. Appropriate Spectrum of patient? 



2. Do all patients have the Gold standard  



3. Independent , blind or objective comparison 
with gold standard? 



3 Steps: Critical Appraisal 



Ã Sensitivity 

Ã Specificity 

Ã Predictive Values 

Ã Likelihood Ratios 

 

What are the RESULTS? 



ÁWhat are the Results? 



 Sensitivity & Specificity  



Positive & Negative Predictive Value  



Likelihood Ratio (LR) 

13.3 

0.5 



Strength of the Test by Likelihood Ratio 

Qualitative Strength LR(+) LR(-) 

Excellent 10 0.1 

Very good 6 0.2 

Fair 2 0.5 

Useless 1 1 



3 Steps: Critical Appraisal 



Will the test apply in my setting? 

Ã Reproducibility of the test and interpretation in my 
setting 

Ã Do results apply to the mix of patients I see? 

Ã Will the results change my management? 

Ã Impact on outcomes that are important to patients? 

Ã Where does the test fit into the diagnostic strategy? 

Ã Costs to patient/health service? 



Take Home Messages 



3 STEPS: 



Summary of Calculations 




