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Clinical Epidemiology 2016 
Chapter 6 Homework  

Screening Tests 
 
40 total points 
6.1 [6], 6.5 [2], 6.6 [12], 6.9 [10], 6.10 [6] 6.11 [4]   
 
Write out (your own) answers to problems 6.1 and 6.5 in the text, and to additional 
problems 6.6, 6.9, 6.10 and 6.11 below.  (Note we cut some portions of these 
problems to keep the length of the assignment down.) 
 
1. [6 points] For each of the following study descriptions, name and briefly explain the bias most 
likely to account for the results:  
 
a. A study on early treatment of lupus-related kidney disease (nephritis) compared patients who 
had a kidney biopsy early in their clinical course to patients biopsied late in their course.  The 
study measured time to renal failure from the time of the biopsy and found that those biopsied 
earlier had a longer time to renal failure. [2]  
 
 
b. One way to screen for colon cancer is to have patients collect a small amount of stool on a 
Hemoccult® card that can be chemically tested for the presence of blood.  A study of fecal 
occult blood screening finds a dose-response between the number of Hemoccult cards returned 
and decreased risk of lung cancer death. [2] 
 
c. A new policy requires all asthmatics to have a pCO2 measured in the emergency department, 
with automatic admission to the ICU rather than the ward if the pCO2 exceeds 45 mm Hg.  (A 
pCO2 > 45 mm Hg is an indication of increased severity.)  Death rates from asthma in both the 
ICU and on the ward decline. [2] 
 
 
 

5. [2 points]  Mastroiacovo et al 1 studied the all-cause mortality of children with Down 
Syndrome (DS) in Italy.  As expected, they found that the strongest predictor of death was 
congenital heart disease (CHD).  They noted that DS patients with CHD in northern Italy had 
greater survival than those with CHD in southern Italy.  Also, DS patients without CHD in 
northern Italy had greater survival that those without CHD in southern Italy.  The authors suspect 
that medical care for the children in the South might not be as good.  In the discussion they state: 
 
"The insufficient resources for pediatric care available in the South could explain the low proportion of CHD 
diagnosed among DS infants (10.6% as compared with 21.7% in the North). 
 
Explain how it is possible that the overall survival for DS patients (combining patients with and 
without CHD) in southern Italy could be just as high as in northern Italy?  [2] 
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6.6  [12 points] CT Screening for Lung Cancer  
 
The National Lung Screening Trial (NLST) randomized 53,454 current and former heavy 
smokers (minimum 30 pack-years) aged 55 to 74 years to either helical CT scanning or chest-x-
rays yearly for 3 years.2  Results for lung cancer mortality and total mortality, summarized 
below, show a 20% (relative) reduction on the risk of lung cancer death and a 6% decrease in all-
cause mortality: 
 

 Lung Cancer Death   
 Yes No Total Risk 
CT 356 26366 26722 1.33% 
CXR 443 26289 26732 1.66% 

     
   

RRR= 20% 
ARR= 0.32% 

      Death from Any Cause   
 Yes No Total Risk 
CT 1877 24845 26722 7.02% 
CXR 2000 24732 26732 7.48% 

    
   RRR= 6% 

   
ARR= 0.46% 

 
 
a. State whether each of the following statements is true or false; explain your answer 

 
i. In this randomized trial, the favorable effect of annual CT screening on lung cancer 

mortality (compared with chest x-ray) cannot be explained by lead time bias, length 
bias, or volunteer bias. [2]  
 
 
 

ii. The apparent reduction in lung cancer mortality in the group screened with CT could 
be due to "Sticky Diagnosis Bias." [2] 
 
 
 

iii. "Slippery linkage bias" is unlikely to explain the apparent lung cancer mortality 
benefit, because mortality due to causes other than lung cancer was also lower in the 
group randomized to screening. [2] 
 
 
 

b.     The following is taken from the CBS News story about the study: 
(http://www.cbsnews.com/stories/2010/11/04/eveningnews/main7023357.shtml) 
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 “After 50 years of smoking, 67-year-old Steffani Torrighelli knew she was at high risk for lung 

cancer. Two years ago she enrolled in [the] study, and sure enough a CT scan picked up an early 
stage tumor before she had any symptoms… Since Torrighelli's lung surgery two years ago, she's 
cancer free and vigilant about screening." 

 
 Could Steffani's good outcome in this randomized trial be due to detection of pseudodisease?  

Explain. [2] 
 

 
 
Assume that the lung cancer mortality benefit resulted from 3 years of annual CT scanning. 
 
c.  About how many screening CT scans were needed to defer one lung cancer death in the 

NLST? [2] 
 
 
 
d.  Press reports say the scans cost about $300.  What was the approximate cost of the 

screening CT scans per lung cancer death deferred? [2] 
 
 
 
e.  (part e was not assigned as part of this problem set) 
 
6.9  [10 points] Prostate Cancer Screening  
 
 Andriole et al3 reported the results of a randomized trial of prostate cancer screening with 

combination of prostate-specific antigen (PSA) testing and digital rectal examinations 
compared with usual care (which was whatever the physician usually did).  The subjects 
were men aged 55 – 74 years.  After 7 years of follow-up the results of an "intention to 
treat" analysis" were as follows:  

 

 
Diagnosis of Prostate 

CA 
Death From Prostate 

CA 
Death from Other 

Causes Total 
Randomized To… N % N % N %  
Annual PSA 

Screening 2820 7.35% 50 0.13% 2544 6.63% 38343 
Usual Care 2322 6.05% 44 0.12% 2596 6.77% 38350 

 
There were significantly more patients diagnosed with prostate cancer in the group randomized 

to annual screening (116 vs. 95 per 10,000 person-years, risk ratio 1.21 95% CI 1.15 – 
1.28).  There were also more prostate cancer deaths in the group randomized to screening 
(2.0 vs. 1.7 per 10,000 person-years, risk ratio 1.14 95% CI 0.76 - 1.70). 
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A.  What are 3 possible explanations for the greater reported death rate from prostate cancer in 
the screened group?   Include at least 1 named bias. [3] 

 
                        
B. (Part B was not assigned as part of this problem set)      

                        
C. Figure 1A from the trial shows cumulative diagnoses of prostate cancers.  
 

 
 

i. Why is the screening line curvy and the control line more straight? ? [2] 
  
 

 
ii. What was the approximate "lead time" due to screening in the intervention group?  

[1] 
 
 
 
 
D. As you may have heard, the U. S. Preventive Health Services Task Force recommended 

against prostate cancer screening.  An editorial in USA today titled, "If PSA test saves lives, 
averages don't matter" the editors argue that it is better to know whether or not you have 
prostate cancer.  Here's an excerpt from that editorial (available at: 
http://www.usatoday.com/news/opinion/editorials/story/2011-10-10/PSA-test-prostate-
cancer/50723714/1) 

 
 The …U.S. Preventive Services Task Force, doesn't dispute that the test detects cancer. 

Instead, it argues, with a formidable arsenal of data, that the test leads to widespread 
over-treatment, which outweighs the benefits of early detection. Over the entire society, it 
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says, there is no net gain and substantial damage to patients, ranging from needless 
worry, to impotence and incontinence, to death. 

 
 And therein lies a dilemma for the older-than-50 male, for whom averages mean little. If 

he isn't tested, he'll be spared the false positives the test commonly produces as well as 
treatment risk. On the other hand, if he has high-grade cancer, the disease might not be 
found until it has spread to other organs, which is fatal. The five-year survival rate for 
localized prostate cancer is 100%. Once the cancer reaches distant organs, the rate falls to 
28.8%.                                        

 
 i.) Name and explain at least 2 biases that make the last two sentences misleading. [2] 
 
 
 
ii.)  Do you agree with USA Today's position that men should get their PSA tested and then 

decide with their doctor what to do with the result?  Why or why not? [2] 
 
 
6.10. Melanoma Screening 
 

a. During the period from 1973 to 2001 the incidence of melanoma in children (0-19 years) 
increased by about 3% annually.  Over that same period, overall 5-year survival increased 
by about 4% annually. (Strouse JJ et al. J Clin Oncol 2005;23:4735-41.) Which of the 
biases discussed in Chapter 6 would cause this combination of increasing incidence and 
improved survival?  Explain. [3] 

 
 
 
 

b. Lewis reported trends in pediatric melanoma mortality in the US (Dematologic Surg 
2008;34:152-59).  From 1968 to 2004, (cause-specific) mortality from melanoma 
declined steadily, from about 3.5 per 10 million population to 1.5 per 10 million (a 
decrease averaging 2.3%/year).  (This is different from the slide Martina showed; maybe 
because it's children?)  How does this observation fit with your answer to part A?  [3] 

 
 
 
 
11.  [4 points] Ovarian cancer screening 
 For the ovarian cancer portion of the Prostate, Lung, Colorectal and Ovarian (PLCO) 

screening trial, 78,216 women aged 55-74 years were recruited 1993-2001 at 10 US 
centers and randomized to be offered annual screening with transvaginal ultrasound and 
serum cancer antigen 125 (CA-125) vs. usual care.  Mortality results for this trial were 
recently reported. 4 

 
a.  (part a was not assigned as part of this problem set) 
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b.  Figure 2 from the paper is reprinted below.  The relative risk of being diagnosed with 
ovarian cancer was 1.21 (95% CI 0.99-1.48) and for ovarian cancer mortality the RR was 
1.18 (95% CI 0.82, 1.71).   

 

 
 

i. Assume (as appears to be the case) that both curves level off over time and the 
usual care curve never catches the intervention curve.  What is the most likely 
explanation (other than chance) for the excess of ovarian cancer diagnoses in the 
intervention group?  Explain.  [2]  

 
 
 

ii. (part b-ii was not assigned as part of this problem set) 
 

c.  Complications associated with diagnostic evaluation for cancer occurred in 45% of the 
women diagnosed with ovarian cancer in the screening group, compared with 52% of the women 
diagnosed with ovarian cancer in the usual care group.   Does this mean the screening program 
was not associated with an excess of complications from diagnostic evaluations for ovarian 
cancer? [2] 
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