Clinical Epidemiology 2014
Chapter 4 Homework

Multilevel tests

Due 1 pm 10/9/2014
Write out (your own) answers to problems 4.1, 4.3, and 4.4 in the text, and to additional problems  4.14, 4.17, and 4.19 below:
4-14. 
Cordeiro et al. 1()
examined the utility of various predictors for the diagnosis of asthma in a population of individuals with allergy.  The following figure shows the ROC curve for three 
predictors, Fractional Exhaled Nitric Oxide (FeNO, solid line), total serum IgE (totIgE, dotted line, an antibody associated with allergy), and the Tiffeneau index (the ratio of FEV1 to FVC in spirometry, dash-dotted line, which is a continuous measure of the proportion of a deep breath the person can forcefully exhale in 1 second).  
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a)
The authors report an AUROC of 0.24 (95% CI of 0.14 to 0.35) for the Tiffeneau index. How did the authors get an AUROC less than 0.5? 
b)
What should the correct AUC have been?

The figure below fixes their mistake (the two other ROC curves are greyed out for clarity).
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The shape of the corrected ROC curve suggests that you could dichotomize the test as “low” (abnormal) or normal.

c)
Circle the point on the ROC curve where you might do this. (Hint: Pretend the slope is constant for sensitivity > 0.44.)
d)
What are the LR+ and LR- associated with this breakpoint?
e)
The overall prevalence of asthma in this population was 37% (42/114). If a girl from the study had a Tiffeneau index of 0.78 (a normal test), what is her post-test probability of having asthma?

f)
(Extra credit) Look at the shapes of these curves. Do you think they did any kind of rounding or 
categorization of the test results before drawing the ROC curves above?
17. Grim Reaper’s Walking Speed

To estimate the walking speed of the Grim Reaper, Stanaway et al
 ADDIN EN.CITE 
(2)
 studied walking speed as a predictor of mortality in 1705 Australian men at least 70 years old.  Of the 1705, 266 died during follow up, so 1705 – 266 = 1439 survived.  They treated walking speed (in meters/sec) as a continuous diagnostic test and created the ROC Curve for mortality below:   Slower walking speed was a predictor of higher mortality in this study.  
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a) What are the two errors in the labeling of this figure?  
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b)  What part of the ROC curve refers to the slowest walking speeds?

The authors found that although there were 266 deaths during follow-up, no one in the cohort who walked faster than 1.36 m/sec (about 3 miles per hour) died.  They proposed the following explanation: "This supports our hypothesis that faster speeds are protective against mortality because fast walkers can maintain a safe distance from the Grim Reaper."    
c) (Extra credit) How many men walked faster than 1.36 m/sec?  (Again, of the 1705, 266 died during follow up, so 1705 – 266 = 1439 survived.)
4-19.  A quick screening test for hearing loss is the Calibrated Finger Rub Auditory Screening Test (CALFRAST).  The examiner with arms extended stands facing the patient and rubs her fingers together strongly and asks it the patient can hear the rubbing sound on each side.  Because this strong stimulus is presented about 70 cm from the patient's ear, it is called CALFRAST Strong 70.  If the patient can hear the finger rubbing, the examiner repeats the test at the quietest level the examiner can hear (CALFRAST Faint 70).    Torres-Russotto et al
 ADDIN EN.CITE 
(3)
 recently reported test characteristics for the CALFRAST, using audiometry as the gold standard, with normal hearing defined as < 25 decibel loss at 1000, 2000 and 4000 Hz.  Results from a consecutive sample of consenting patients are summarized in Table 2 from that study:
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CALFRAST-Strong 70 =20 -0 PPV = 100% (85%-100%)
=59 ™N-201 NPV = 83%(79%-87%)
Sons=61%(53%-69%)  Spec=100%(96%-100%)  NLR=02(016-026]
CALFRAST-Faint 70 TP-149 =73 PPV = 67% (61%-73%)
-2 ™N-218 NPV = 99%(96%-100%)
Sens = 99%(95%-100%)  Spec = 75% (70%-80%) NLR =000 (0.002-004)
Subject’s solf-assessment  TP=91 FP-a1 PPV = 69% (60%-77%)
of hearing
=60 ™-250 NV = 81%(76%-85%)

Sons =60%(52%-68%)  Spec=86% (81%-90%) NLR=024(013-03)






HINTS: 1) There are 2 fewer subjects for the STRONG 70 than the FAINT 70.  You can ignore this and just use the percentages calculated by the authors in Table 2 above.  2) For this problem consider the CALFRAST as a multi-level test, where not hearing a strong stimulus is a more abnormal result than not hearing a faint stimulus.


a. Draw and label an ROC curve that summarizes the accuracy of the CALFRAST Faint 70 and Strong 70 results summarized above.  

	
	
	


b.  You are seeing a patient similar to those included in this study whose self-assessment is that his hearing is OK.   What would be that patient's prior probability (before the CALFRAST) of ≥ 25 dB hearing loss?

c. The patient from part (b) can hear the strong stimulus, but not the weak stimulus. What is your best estimate that he has significant (at least 25 decibels) hearing loss? (Assume that the test performs equally well in subjects who do and do not think that they have hearing loss.) [4]
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