
EPI 203: Epidemiologic Methods 				NAME:  				
Problem Set 6: Selection Bias

Due: 10/27/15 at 1:30 pm section 
Possible points: 27 (plus 1 extra credit)

	Note:  For the questions marked “FOR DISCUSSION IN SECTION ONLY:”, please familiarize yourself with these items before section such that we can have a rewarding discussion.  Also, please be sure to complete all of the required problem set questions.  The “FOR DISCUSSION” question does not mark the end of the required problem set.





	1.Error
0
0

Sample size

	The major potential sources of error in any study include systematic error (bias) and random error (chance).  In the plot below of error vs. sample size, label which of the relationships depicts systematic error and which depicts random error.  (1 pt)



















2.  Consider the following statements regarding losses to follow-up in longitudinal studies.  State whether you agree or disagree and explain your answer.

[bookmark: _GoBack](a) As long as a longitudinal study has an overall 80% or greater retention at the end of the study, this is sufficient to prevent selection bias in the risk ratio.  (1 pt)


(b)  As long as the rate of persons who are lost to follow-up is the same in each of the different exposure groups, there cannot be any selection bias.  (1 pt)


(c)  As long as the censoring is non-informative in the different groups under study, then losses to follow-up cannot result in bias.  (1 pt)



3. The following study evaluated the association between antidepressant medication use and occurrence of breast cancer.  Clinical note:  The purpose of screening mammography is to detect breast cancer at a time when it does not yet cause any symptoms.  Women who are diagnosed with breast cancer either obtain this diagnosis because of a screening mammogram or because they have developed symptoms which have caused them to seek medical attention.

Abstract:
Experimental and epidemiologic studies suggest that antidepressant medication use may be associated with breast cancer risk.  This hypothesis was investigated using a population-based case-control study; cases diagnosed in 1995-1996 were identified using the Ontario Cancer Registry, and controls were randomly sampled from the Ontario census database.  Data were collected using a self-administered questionnaire, and multivariate conditional logistic regression was used to estimate odds ratios and 95% confidence intervals.  Compared with no anti-depressant use, use of tricyclic antidepressants for greater than 2 years’ duration was associated with an elevated odds of breast cancer (OR=2.1).  

Methods:
Cases:  women aged 25 to 74 years, diagnosed with breast cancer (pathology report confirmed) during 1995 and 1996 and recorded in the population-based Ontario Cancer Registry (whose goal is to capture all diagnosed cancer in the region).  

Controls: women aged 25 to 74 years, randomly sampled from the census of Ontario and matched on age, using incidence density sampling.

Cases were identified within a month of diagnosis, and a control was identified within a month of each case.  Data were collected through mailed self-administered questionnaires, which were distributed within a month of subject identification.  Participants were told that this was a general study about breast cancer, but were not told about any specific aspects of the underlying hypotheses.  Women sampled as controls were asked if they were ever diagnosed with breast cancer (to confirm outcome status) and if confirmed as having no diagnosis, they were included as controls.  Antidepressant use included information on duration, dosage, timing and type of medication prior to the breast cancer diagnosis (or prior to the selection date for the controls).  Eleven examples of antidepressant agents were included.


(a) 	An apparent association was found between tricyclic antidepressant use (prior to breast cancer diagnosis) and breast cancer (OR=2.1).  Explain, in detail, two mechanisms or scenarios by which selection bias could have accounted for the apparent association.  (2 pts)


(b)  Assuming you had to work with the same group of cases as defined in this study, how would you assemble a different control group to reduce the potential for selection bias?  (1 pt)




(c)  Using the box and stick diagrams described in class (templates are shown below), depict how selection bias may be occurring to spuriously result in the OR of 2.1.  (1 pt)




















 
4.  	A group of researchers conducted a cross-sectional study of adults over 75 years old to determine factors associated with Alzheimer’s disease.  To be population-based in their sampling, they went door-to-door to individual family homes and apartments in 3 residential areas in the U.S.  At each household, they conducted interviews of any adults residing there who were 75 years or older.  Family members were used to assist in the interviews for any impaired individuals.  They found that ever smokers (relative to never smokers) were protected against Alzheimer’s disease (prevalence ratio = 0.85; 95% confidence interval 0.78 to 0.94).    

(a) You question the internal validity of the results.  Explain, in detail, two mechanisms/scenarios for how selection bias could account for the findings.  (2 pts)


(b) Using the box and stick diagrams described in class, depict how selection bias may be occurring for one of your scenarios.  (1 pt)

   




5.  	A group of researchers investigated whether the occurrence of autoantibodies precedes and is associated with the development of systemic lupus erythematosus (SLE).  Clinical note: While most antibodies are generated to attack agents that are foreign to the human body, autoantibodies are a form of antibodies that attack the body itself.  Autoantibodies have been linked with SLE as well as a variety of other diseases. 

	Background:  
	Systemic lupus erythematosus (SLE) is an autoimmune disease that is virtually always accompanied by the production of autoantibodies. Although the prevalence of SLE-related autoantibodies among patients with confirmed SLE has been established, we know little about the autoimmune history of patients before SLE is diagnosed. 

	Methods:
	We evaluated a prospectively assembled collection of frozen serum samples from military personnel to test the hypothesis that the appearance of autoantibodies precedes the diagnosis of SLE.  Since 1985, the Department of Defense Serum Repository has stored serum samples obtained from U.S. Armed Forces personnel on enlistment and, on average, every other year thereafter, as long as they are alive. The samples are stored at -30°C, and the repository contains more than 30 million serum samples. The stringent physical requirements of the U.S. military ensure that subjects are healthy when they enter the military.  A review of military medical records identified 130 new cases of SLE (some of whom developed SLE while no longer in active duty and some currently in active duty) who met the criteria for SLE. Military medical data bases, including time after the person was no longer in active duty, were searched for records containing the International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) code for SLE (710.0).  Persons no longer in active duty were also sent annual questionnaires where they self-reported any diagnoses (which were then verified by chart review by the investigators).  In all instances, the date of initial SLE diagnosis was recorded as the index date.  For each index patient with SLE, four controls were randomly selected from among people on active military duty at the time of the index date, matched for age, gender and time since enlistment date (to control for the duration of sample storage). Serum samples from SLE patients and samples from active duty controls were evaluated for autoantibody binding with the use of assays for anti-nuclear antibodies or specific antigens.


(a)  How would you describe this study design (the study design which will address the autoantibody relationship to SLE) and type of sampling of the study participants?  Justify your answer by referring to specific text in the abstract.  (1 pt)


(b)  Do you have any concerns about selection bias?  How might this concern influence the odds ratio (i.e., in which direction?) evaluating the association between preceding presence of autoantibodies and the development of SLE?  (2 pts)




(c) 	Using the box and stick diagrams described in class, depict how selection bias may be 
	occurring.  (1 pt)







6.  	Consider a large randomized placebo-controlled trial of a new drug for hepatitis C virus infection.  All stages of liver disease were eligible.  The new drug is known to cause nausea and vomiting in some patients.  The findings from the trial showed that the drug therapy group had less progression of liver disease (the main outcome of the trial) than the placebo group. 


(a) 	Describe how selection bias could have caused the observed results.  (1 pt)


(b) 	Using the box and stick diagrams described in class, depict how selection bias may be occurring.  (1 pt)







7.  	Consider the following study of leisure time physical activity (the exposure) and incident type 2 diabetes (the outcome) in Germany.  The analysis was based on a population-based cohort study of women aged 25 to 74 years who answered questions about leisure time physical activity in a baseline interview.  A random sample of women were contacted on the basis of population census lists (verified externally to be 99.9% complete), given incentives, and participation agreement was complete (100%).  Subjects were free of diabetes at baseline, as assessed by extensive biochemical testing.  They were then followed for the development of type 2 diabetes.  Results for the non-obese (BMI < 30 kg/m2) women are presented in the following table.  (For the purposes of this problem, those reporting “low” activity are not shown.) 

	Rates of type 2 diabetes according to physical activity level in nonobese women

	
	Leisure time physical activity

	
	No activity
	Moderate to high activity

	No. of women
	949
	1,510

	Cases of type 2 diabetes
	23
	5

	Person-Years (PY)
	7,024
	11,670

	Incidence per 10,000 PY
	32.7
	4.3

	Rate ratio
	Reference
	0.13

	Rate difference (per 10,000 PY)
	Reference
	- 28.4



(a)  Compared to other studies of similarly aged women in other regions, the prevalence at baseline of those reporting no physical activity in this study sample was substantially lower, and this gave some reviewers concern.  (In other words, a greater percentage of women did at least some physical activity.)  Other aspects of the population (e.g., race, education, etc.) were identical to other studies.  Assuming there is no misclassification in the measurement of physical activity or diabetes, no losses to follow-up or competing events, and no uncontrolled confounding, would you expect this lower prevalence of those reporting no physical activity at the beginning of the study to result in bias in the rate ratio or the rate difference that was observed in this study sample?  Explain your answer.  (1 pt)


(b)  Since this study’s baseline prevalence of “no activity” was lower than that seen in other studies of similarly aged women in other regions, do you think it affects the external validity of your findings?  Explain.  (1 pt)


(c)  Consider this additional information: The observed rate of incident diabetes in this cohort (in both the “no activity” and “moderate to high activity” groups) was lower than expected compared to prior reports.  Assuming no misclassification of the measurement of diabetes and no losses to follow-up or competing events, how does this affect the (1) internal validity of the rate ratio and rate difference, as well as (2) the generalizability of the study results?  (2 pts)




(d)  Consider a different scenario than that outlined in the original question:  Assume that persons in the “no activity” group were twice as likely as the other subjects to become lost to follow-up.  If the rate of diabetes was the same in those lost to follow-up compared with those who continued in the study – in both the “no activity” and the “moderate to high activity” groups - what would be the effect on the two estimates of association?   Briefly explain your answer.  (1 pt)


(e)  Consider a different scenario: The cumulative incidence of becoming lost to follow-up (20% by the end of the study) as well as underlying rate of becoming lost-to-follow-up was the same in the “no activity” group and the “moderate to high activity” group.  If the rate of diabetes was 1.5 times as high in those lost to follow-up compared with those who continued in the study in both “activity” groups, what would be the effect on the two estimates of association (ratio and difference)?  Explain your answer.  (2 pts)



 
	8. 		FOR DISCUSSION IN SECTION ONLY:
	There is considerable interest in determining the factors associated with earlier initiation of antiretroviral therapy (ART) among HIV-infected adults in Africa.  Earlier initiation refers to starting ART at earlier stages (i.e., less advanced) of HIV disease.  To address this, researchers recently studied a large group of HIV-infected adults who were newly initiating ART at several clinics in East Africa.  The study population was all ART starters who provided consent to a questionnaire survey (on the day they started ART), and the investigators studied factors associated with having advanced HIV disease (versus less advanced stages) at the time of ART initiation.  The investigators found that, as compared to women, men were more likely to have advanced disease.  They concluded that among HIV-infected adults, women start ART earlier (at less advanced HIV disease stage) than men.  

	Assuming that neither confounding nor random error were present and that all of the measurements were accurate, describe at least two other alternative scenarios (other than women actually starting ART earlier) that could have led to the authors’ observation.  Note: you don’t need to have specific knowledge about this condition, region, or population to answer the question.  





 
9.  Please refer to the Journal Club article by Lane, et al. for the following questions:

(a) The authors describe two nested case-control studies: one for incident RHOA and the other for progression of RHOA.  Describe how the incidence study was performed; at a minimum, describe the target and study populations, exposure(s), outcome(s), and any details that you think are important.  (1 pt) 


(b) 	Consider how the cases were identified in the incidence study.  Do you see any problems with this approach regarding selection bias?  (1 pt) 


(c) 	Describe the sampling approach for the controls (i.e., which of the three methods described in class was used).  (1 pt)


(d) 	In the incidence study, describe how statistical power could have been enhanced.  (1 pt extra credit) 



	
10. FOR DISCUSSION IN SECTION ONLY:
Certain occupations (e.g., physicians, nurses, teachers) have long been a favored source of research participants for cohort studies because the persons in these occupations are felt to be highly motivated to participate in research, more easily followed long term, and have sufficient education to understand sophisticated questionnaires.  The California Teachers Study (CTS) is one such example; it enrolled 133,479 women who were current and former California public school teachers (from age 20 to 90) beginning in 1995.  Let’s say we are interested in the relationship between physical activity and the development of certain cancers, and assume, as is usually the case, that our goal is to derive inferences about women in the general California population (from age 20 to 90).  Assume also that follow-up among teachers is excellent (i.e., no appreciable losses).  Is there a way that use of teachers as the study group can produce selection bias when evaluating the relationship between physical activity and various cancers?  Explain your answer.  
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