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How	
  to	
  evaluate	
  a	
  new	
  test?	
  

• SENSITIVITY	
  	
  
• SPECIFICITY	
  
•  POSITIVE	
  PREDICTIVE	
  VALUE	
  (PPV)	
  

•  NEGATIVE	
  PREDICTIVE	
  VALUE	
  (NPV)	
  

•  POSITIVE	
  LIKELIHOOD	
  RATIO	
  (LR+)	
  
•  NEGATIVE	
  LIKELIHOOD	
  RATIO	
  (LR-­‐)	
  













Test	
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  detected	
  240/300	
  pa7ents	
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  80%	
  sensi<vity	
  

Specificity	
  :	
  the	
  test	
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  nega7ve	
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  sensi<vity	
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How	
  to	
  evaluate	
  a	
  new	
  test?	
  

•  SENSITIVITY	
  	
  
•  SPECIFICITY	
  

• POSITIVE	
  PREDICTIVE	
  VALUE	
  (PPV)	
  

• NEGATIVE	
  PREDICTIVE	
  VALUE	
  (NPV)	
  
•  POSITIVE	
  LIKELIHOOD	
  RATIO	
  (LR+)	
  

•  NEGATIVE	
  LIKELIHOOD	
  RATIO	
  (LR-­‐)	
  



How	
  to	
  Es7mate	
  the	
  Value	
  of	
  a	
  Test	
  

The	
  PPV	
  and	
  NPV	
  are	
  strongly	
  influenced	
  	
  
by	
  the	
  prevalence	
  of	
  the	
  disease	
  

	
  in	
  the	
  popula7on	
  where	
  the	
  test	
  was	
  administered	
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So	
  Screening	
  tests	
  for	
  diseases	
  with	
  a	
  low	
  prevalence	
  
	
  require	
  a	
  confirmatory	
  test	
  with	
  a	
  very	
  high	
  specificity.	
  	
  



How	
  to	
  evaluate	
  a	
  new	
  test?	
  
•  SENSITIVITY	
  	
  
•  SPECIFICITY	
  

•  POSITIVE	
  PREDICTIVE	
  VALUE	
  (PPV)	
  

•  NEGATIVE	
  PREDICTIVE	
  VALUE	
  (NPV)	
  

How	
  to	
  summarize	
  the	
  accuracy	
  of	
  a	
  test	
  

•  POSITIVE	
  LIKELIHOOD	
  RATIO	
  (LR+)	
  

• NEGATIVE	
  LIKELIHOOD	
  RATIO	
  (LR-­‐)	
  



True	
  posi7ves/False	
  posi7ves	
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  Nega7ves	
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Sensi7vity	
  =	
  180/200	
  =	
  90%	
  

Specificity	
  =	
  1719/1800	
  =	
  95.5%	
  

Likelihood	
  Ra<o	
  LR	
  	
  	
  (An	
  Example)	
  
Se	
  	
  =	
  180/200	
  =	
  90%	
  
	
  
Sp	
  =	
  1719/1800	
  =	
  95.5%	
  
	
  
LR+	
  =	
  Se/(1-­‐Sp)	
  
	
  	
  	
  	
  	
  	
  	
  =	
  0.9/(0.045)	
  =	
  20	
  
	
  
LR-­‐	
  =	
  (1-­‐Se)/(Sp)	
  
	
  	
  	
  	
  	
  	
  	
  =	
  0.1/	
  (0.955)	
  =	
  0.1	
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•  Takes	
  into	
  account	
  both	
  Sensi7vity	
  (Se)	
  &	
  Specificity	
  (Sp)	
  
	
  

•  Independent	
  of	
  the	
  prevalence	
  of	
  the	
  disease	
  

•  Calculates	
  the	
  probability	
  that	
  the	
  subjects	
  with	
  a	
  	
  
	
  posi<ve	
  test	
  really	
  HAVE	
  the	
  disease	
  (LR+)	
  

•  Calculates	
  the	
  probability	
  that	
  subjects	
  with	
  a	
  	
  
	
  nega<ve	
  test	
  	
  really	
  DON’T	
  HAVE	
  the	
  disease	
  (LR-­‐)	
  

	
  

•  A	
  	
  ”GOOD”	
  test:	
  

Likelihood	
  Ra7o	
  	
  	
  LR	
  	
  

LR+	
  >	
  9	
  
LR-­‐	
  	
  <	
  0,1	
  



Evaluation of a

How to determine the
Cut-off values of a test 

above which 
the test is positive





EXAMPLE:	
  
At	
  what	
  diameter	
  should	
  the	
  PPD	
  

test	
  be	
  considered	
  posi7ve?	
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How	
  can	
  you	
  determine	
  
The	
  best	
  cut-­‐off	
  value	
  
To	
  call	
  a	
  test	
  POSITIVE?	
  



ROC	
  (Receiver	
  Opera7ng	
  Characteris7c	
  )	
  CURVE	
  

The	
   ROC	
   Curve	
   is	
   a	
   graphic	
   representa7on	
   of	
   the	
   rela7onship	
  

between	
   sensi7vity	
   and	
   specificity	
   for	
   a	
   diagnos7c	
   test.	
   It	
  

provides	
  a	
  simple	
  tool	
  for	
  applying	
  the	
  predic7ve	
  value	
  method	
  

to	
  the	
  choice	
  of	
  a	
  posi7vity	
  criterion.	
  

ROC	
   Curve	
   is	
   constructed	
   by	
   plokng	
   the	
   true	
   posi7ve	
   rate	
  

(sensi7vity)	
   against	
   the	
   false	
   posi7ve	
   rate	
   (1-­‐specificty)	
   for	
  

several	
  choices	
  of	
  the	
  posi7vity	
  criterion.	
  











AUC:	
  
Area	
  Under	
  the	
  
ROC	
  Curve	
  

Or	
  	
  
AUROC	
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Results	
  of	
  a	
  Test	
  	
  

to	
  determine	
  if	
  a	
  pa<ent	
  

Has	
  Disease	
  X	
  

	
  

What	
  is	
  the	
  best	
  cutoff	
  level	
  

To	
  dis7nguish	
  between	
  

People	
  with	
  disease	
  

From	
  those	
  without	
  disease?	
  

An	
  Example	
  of	
  an	
  ROC	
  curve	
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How	
  to	
  evaluate	
  the	
  agreement	
  of	
  two	
  tests:	
  

Cohen’s	
  kappa	
  coefficient	
  
•  It	
  measures	
  the	
  agreement	
  between	
  two	
  different	
  tests	
  

for	
  determining	
  the	
  same	
  thing	
  –	
  for	
  example	
  a	
  diagnosis	
  
	
  

•  Or	
  the	
  agreement	
  of	
  two	
  people	
  ra7ng	
  the	
  same	
  item	
  
	
  -­‐for	
  example	
  two	
  people	
  evalua7ng	
  the	
  same	
  applica7on	
  

	
  

•  It	
  is	
  a	
  sta7s7cal	
  measure	
  that	
  takes	
  into	
  account	
  the	
  
agreement	
  that	
  would	
  occur	
  by	
  chance	
  	
  between	
  the	
  two	
  
tests	
  or	
  the	
  two	
  raters.	
  

	
  



To	
  measure	
  the	
  true	
  agreement	
  of	
  two	
  tests	
  or	
  two	
  evaluators	
  
	
  you	
  calculate	
  the	
  observed	
  agreement	
  and	
  then	
  	
  

subtract	
  the	
  agreement	
  that	
  would	
  be	
  expected	
  purely	
  by	
  chance	
  







Pe	
  =	
  ((45	
  +	
  15)/100)	
  x	
  (45	
  +	
  25)/100)	
  +	
  ((25+15)/100	
  x	
  (15	
  +	
  15)/100)	
  
	
  	
  	
  	
  	
  =	
  	
  (.6	
  x	
  .7)	
  +	
  (.4	
  x	
  .3)	
  =	
  .42	
  +	
  .12	
  =	
  .54	
  =	
  agreement	
  expected	
  by	
  chance	
  

Po	
  =	
  45/100	
  +	
  15/100	
  =	
  0.6	
  =	
  observed	
  agreement	
  
	
  

Po	
  =	
  25/100	
  +	
  35/100	
  =	
  0.6	
  
Pe	
  =	
  	
  (.3	
  x	
  .6)	
  +	
  (.4	
  x	
  .7)	
  =	
  .18	
  +	
  .28	
  =	
  .46	
  	
  

There	
  is	
  greater	
  similarity	
  between	
  A	
  &B	
  
In	
  the	
  second	
  case	
  because	
  

While	
  the	
  percentage	
  agreement	
  (0.6)	
  
is	
  the	
  same,	
  the	
  percentage	
  agreement	
  	
  

That	
  would	
  occur	
  «	
  by	
  chance	
  »	
  is	
  	
  
Is	
  significantly	
  higher	
  in	
  the	
  first	
  case	
  

(0.54	
  compared	
  to	
  0.46)	
  	
  



This	
  is	
  the	
  formula	
  for	
  the	
  Standard	
  Error	
  of	
  the	
  Kappa	
  value	
  
In	
  order	
  to	
  calculate	
  confidence	
  intervals.	
  	
  



Cohen’s	
  kappa	
  coefficient	
  





Thank	
  you	
  for	
  your	
  aqen7on	
  

•  Ques7ons?	
  

•  There	
  is	
  a	
  handout	
  with	
  the	
  basic	
  formulas	
  


