Take Home Quiz 3, epi265.  Please return to Maria by the end of the day on June 8. 
Name: 
Please spend no more than 1 hour on this quiz or note the answers you completed after the 1 hour mark. This is open book. 
A 2013 Cochrane review meta-analysis evaluated the effects of Vitamin C use on incidence of the common cold.  The researchers evaluated placebo-controlled randomized trials testing 0.2 g/day or more of vitamin C. They used a pooled fixed-effects model to estimate the risk ratio for the probability of experiencing a cold while taking vitamin C (versus placebo).  They identified 5 trials with a total of 598 participants undergoing intense acute physical activity (e.g., running a marathon), and reported a pooled effect estimate of RR=0.48 (95% CI: 0.36 to 0.64).  
1. What is the standard error of the effect estimate (hint: natural logs are easy to calculate in excel)? 

2. What is the 68% CI for the RR?  

3. Suppose I find out about 2 new trials, each with 2000 marathon runners, and estimate the RR for each.  I calculate an inverse-variance weighted (fixed effects) pooled effect estimate for my new trials of RR= 1.2 (95% CI: 0.6, 2.4) and want to incorporate the new results into the previous meta-analysis.  Take a guess at the new effect estimate, based on eyeballing the CIs. Best ballpark RR=?


4. Now calculate a pooled effect estimate, using an inverse variance weighted estimate.  RR=  

5. Give some possible reasons the uncertainty in the effect estimate for the new trials (each with n=2000) larger than the uncertainty from the original studies (which totaled only 598 individuals)?  

·  



Consider the (slightly edited) abstract and table 1 below. 
Association of Leisure-Time Physical Activity With Risk of 26 Types of Cancer in 1.44 Million Adults
Moore et al JAMA Int Med 2016
Objective  To determine the association of leisure-time physical activity with incidence of common types of cancer.
Design, Setting, and Participants  We pooled data from 12 prospective US and European cohorts with self-reported physical activity (baseline 1987-2004). We used multivariable Cox regression to estimate hazard ratios (HRs) and 95% confidence intervals for associations of leisure-time physical activity with incidence of 26 types of cancer. Leisure-time physical activity levels were modeled as cohort-specific percentiles on a continuous basis and cohort-specific results were synthesized by random-effects meta-analysis. Hazard ratios for high vs low levels of activity are based on a comparison of risk at the 90th vs 10th percentiles of activity. Exposures  Leisure-time physical activity of a moderate to vigorous intensity.
Results  A total of 1.44 million participants (median [range] age, 59 [19-98] years; 57% female) and 186 932 cancers were included. High vs low levels of leisure-time physical activity were associated with lower risks of 13 cancers: esophageal adenocarcinoma (HR 0.58, 95% CI 0.37-0.89), liver (HR 0.73, 95% CI 0.55-0.98), lung (HR 0.74, 95% CI 0.71-0.77), kidney (HR 0.77, 95% CI 0.70-0.85), gastric cardia (HR 0.78, 95% CI 0.64-0.95), endometrial (HR 0.79, 95% CI 0.68-0.92), myeloid leukemia (HR 0.80, 95% CI 0.70-0.92), myeloma (HR 0.83, 95% CI 0.72-0.95), colon (HR 0.84, 95% CI 0.77-0.91), head and neck (HR 0.85, 95% CI 0.78-0.93), rectal (HR 0.87, 95% CI 0.80-0.95), bladder (HR 0.87, 95% CI 0.82-0.92), and breast (HR 0.90, 95% CI 0.87-0.93). Leisure-time physical activity was associated with higher risks of malignant melanoma (HR 1.27, 95% CI 1.16-1.40) and prostate cancer (HR 1.05, 95% CI 1.03-1.08). 
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6. Would you conclude from these results that the effect of physical activity is larger (better) for esophageal adenocarcinoma (HR 0.58, 95% CI 0.37-0.89) than for colon cancer (HR 0.84, 95% CI 0.77-0.91)?  Explain. 

7. For each possible source of (selection) bias below, discuss why you consider it a potential concern in this study or why you consider it unimportant in this study.  If you argue that it is a potential concern, discuss the likely direction of the bias.
a. Differential survival to the time of study initiation

b. Differential enrollment in the study


c. Differential attrition from the study after enrollment

d. Differential mortality after enrollment


8. The authors examined 26 types of cancer and used a criterion of p<.05 to conclude that there was an association. Suppose in fact physical activity has no association with any type of cancer in the population; what are the chances they would have found at least one significant association in this analysis?

  

9. [bookmark: _GoBack]Suppose they had located additional data sources to address this question, and repeated the study with 4 million people.  With this new source of data (still assuming there is no association in the population, but they have a sample of 4 million) what are the chances they would have found at least one significant association in this analysis?



10. Do you have concerns about the construct, internal, or external validity in this study?   If so, summarize (1-2 sentences) each.
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Table 1. Selected Participant Characteristics According to Cohort Study

Follow-Up, Median  Age, Median BMI, Median Ever

Cohort® __Participants __Men Women Study Entry (Maximum), y (Range),y (IQR) Smokers, %
ARRP 507826 308073 199753 1995-1997 11 (1) 62 (50-71) 27 (2429 61
BCDDP 37228 o 37228 1987-1989 9(11) 60 (39-93) 25(22-27) 42

cosm 40919 40919 0 1998 10 (10) 60 (45-80) 26 (24-28) 63

cpsil 154425 73083 81342 1992-1993 14(17) 63 (40-91) 26 (23-28) 55

EPIC 410165 126664 283501 1991-2001 12 (18) 52 (19-98) 26 (22-28) 49

IWHS 37584 0 37584 1986 20(20) 61 (52-70) 26 (23-29) 34

PHS 27890 27890 o 1982-2001 21(28) 54 (40-87) 25(23-27) 47

PLCO 60200 30970 29230 1993-2003 9(13) 62 (52-77) 27 (24-30) 53

SmC 33006 0 33006 1998 10 (10) 60 (47-83) 25(22:27) 46

USRT 57967 12357 45610 1994-1998 9(12) 45 (31-88) 26 (22-28) 4

WHS 39414 o 39414 1993-1996 17 (18) 52 (39-90) 26 (22-28) 49

WLH 30000 0 30000 2003-2004 7 51 (40-62) 25(22:27) 51

Total 1436624 619956 816668 1982-2004 11(28) 59 (19-98) 26 (23-29) 54
2 Abbreviations: AARP, National Institutes of Health-AARP Diet and Health IWHS, lowa Women's Health Study: PHS, Physician's Health Study | and
Study: BCDDP, Breast Cancer Detection and Demonstration Project; COSM, PLCO, Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial; SMC,
Cohort of Swedish Men; CPS I, Cancer Prevention Study l; EPIC. European Swedish Mammography Cohort; USRT, US Radiologic Technologists Cohort;

Prospective Investigation Into Cancer and Nutrition; IQR, interquartile range; WHS, Wormen's Health Study: WLH, Women's Lifestyle and Health Study.





