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Math 10      Morriss     2 Hepatitis 
_________________________________________________________________________________ 
    Purpose 
    To use epidemiological vocabulary to describe conditional probabilities  
    associated with diagnostic medical testing, and to investigate the effect  
    of prevalence, sensitivity, and selectivity on the positive and negative  
    predictive values of a diagnostic medical test for tuberculosis. 
_________________________________________________________________________________ 
Background 
Review the epidemiological definitions of the probability terms prevalence,  
sensitivity, selectivity, positive predictive value, and negative predictive value. 
 
Diagnostic tests for two forms of hepatitis (A and C) have been shown to be 
90% to 98% sensitive and 93% to 99% specific[1], depending on the conditions  
under which the test is administered.  In American adults, research has put  
the prevalence of hepatitis A at 37% and hepatitis C at 2%.[2] 
_________________________________________________________________________________ 
What to do 

• Compute conditional probability predictive values under the conditions described on the next page. 
• Document at least one PPV and one NPV with either a tree diagram or a two-way table, accompanied 

by appropriate computation and explanation. 
• Use GraphPad (http://www.graphpad.com/quickcalcs/clinTest1/) or some other calculator to compute 

the predictive values in the other cases. 
• Organize and present your predictive values in summary tables. 
• Analyze the effects of prevalence, sensitivity, and selectivity on the predictive values of the test. 
• Write a one-page reflection on your experience with this task.  What did you learn?  What advice 

would you give to someone who heard that their test was positive? 
• Please give credit to the people and resources you found helpful. 

_________________________________________________________________________________ 
 [1] Shivkumar S, Peeling R, Jafari Y, Joseph L, Pai NP. Rapid First-Line Point of Care Screening Tests for  

Hepatitis. American Journal of Gastroenterology Sep 2012, 107(9):1306-13.  
 
[2] Kruszon-Moran D, McQuillan GM. Seroprevalence of Six Infectious Diseases Among American Adults.   

Centers for Disease Control and Prevention, Advance Data from Vital Health Statistics, Number 352,  
9 Mar 2005. 
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_________________________________________________________________________________ 
Compute one PPV and one NPV under the conditions that 
 a) hepatitis A, with sensitivity and selectivity at the high end of the ranges 
  (sensitivity 0.98, selectivity 0.99, prevalence 0.37); 
 b) hepatitis A, if sensitivity is high but selectivity low 
  (sensitivity 0.98, selectivity 0.93, prevalence 0.37); 
 c) hepatitis A, if sensitivity is low but selectivity high 
  (sensitivity 0.90, selectivity 0.99, prevalence 0.37); 
 d) hepatitis A, if sensitivity and selectivity are both low 
  (sensitivity 0.90, selectivity 0.93, prevalence 0.37). 
 e) hepatitis C, with sensitivity and selectivity at the high end of the ranges 
  (sensitivity 0.98, selectivity 0.99, prevalence 0.02); 
 f) hepatitis C, if sensitivity is high but selectivity low 
  (sensitivity 0.98, selectivity 0.93, prevalence 0.02); 
 g) hepatitis C, if sensitivity is low but selectivity high 
  (sensitivity 0.90, selectivity 0.99, prevalence 0.02); 
 h) hepatitis C, if sensitivity and selectivity are both low 
  (sensitivity 0.90, selectivity 0.93, prevalence 0.02). 
 
Organize your probabilities in summary tables like these 
  

PPV Hep A 
Prevalence 37% 

Sensitivity  PPV Hep C 
Prevalence 2% 

Sensitivity 
98% 90% 98% 90% 

Selectivity 99% a) c) Selectivity 99% e) g) 
93% b) d) 93% f) h) 

 
NPV Hep A 
Prevalence 37% 

Sensitivity  NPV Hep C 
Prevalence 2% 

Sensitivity 
98% 90% 98% 90% 

Selectivity 99% a) c) Selectivity 99% e) g) 
93% b) d) 93% f) h) 

 
To investigate prevalence, compare items a-e, b-f, c-g, and d-h.  
To investigate sensitivity, compare items a-c, b-d, e-g, and f-h. 
To investigate selectivity, compare items a-b, c-d, e-f, and g-h. 
_________________________________________________________________________________ 
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