

EPI 203: Epidemiologic Methods   				Name: _______________________ 
Problem Set 1: Study Design

Due: Sept. 22, 2015 at 1:30 pm section
Possible points: 38	


1. Name the type of study design for each of the following scenarios.  If more than one design seems plausible to you, choose the one which has the best chance at valid (i.e., accurate) inferences (i.e., results).  If the study design (i.e., the design directly used to address the research question) is a cohort, state if it is fixed or dynamic. 

(a) In 2004, the U.S. National Death Index (a public access listing of all deaths and dates of deaths in the U.S. for the last 50 years) was searched for mortality for all employees of a ship building company who began their employment anytime between 1970-1980.  Mortality was compared according to the department in the company in which the employee worked, after adjustment for age, sex, and socioeconomic status (as assessed by salary).  All information on the employees was available from the company’s human resource records.  Each department was known to work with certain chemicals.  The objective was to determine whether exposure to certain chemicals in the various departments of the ship building process may be associated with greater mortality.  (1 pt)

		
(b) In the 2002 California Health Interview Survey (CHIS), researchers compared the proportion of subjects who reported current respiratory problems by age.  (1 pt)

		
(c) Dietary histories were taken from patients with newly diagnosed type 2 diabetes at the San Francisco Veteran’s Affairs (VA) hospital (a hospital for former military personnel) and compared with dietary histories from a sample of VA patients without diabetes.  The objective was to determine whether certain dietary factors were associated with the development of diabetes.  (1 pt)

	
(d) Healthy persons over age 65, who had been identified by a population-based survey, provided blood specimens for testing, were interviewed about their household environment and health habits and were subsequently followed for eight years for the occurrence of Alzheimer’s disease.  (1 pt)

	 
(e) Incidence rates of cerebrovascular death from 1989 through 1993 in different regions in the U.S. were obtained from public access national data and then compared with data from the same time period from local municipal water districts to determine if higher levels of calcium or magnesium in drinking water were associated with cerebrovascular mortality.  (1 pt) 


2. 
A case-control study of the determinants of brain cancer in adults age 25 and older is being planned in Finland, where all new cases of cancer must be reported by law to a central registry (and where validation studies have determined very high levels of compliance).  All cases of brain cancer diagnosed from 2015 to 2020 in Finland will be included.    

(a)	What type of study base will be sampled in this case-control study, a primary study base or a secondary study base?  Is this underlying cohort fixed or dynamic?  (1 pt)


(b)  Name the 3 possible approaches to sampling controls (i.e., timing of their selection) and explain them briefly.  (2 pts)


(c)  Rank (high to low) the 3 sampling approaches in terms of how expensive you believe they are to perform.  Briefly explain your answer.  Assume that in each approach that you need the same total number of controls (1 pt)


(d)  To study the effect of wearing a “smartwatch” as a determinant of brain cancer, which control sampling scheme would be preferable?  Briefly explain your answer.  Technical note:  Smartwatches are a new form of technology in which a small computer chip is worn as a wristwatch and the device has various functions.  The devices give off some amount of electromagnetic radiation and hence there is some concern about their health risks.  (1 pt)


(e)  To study the effect of “highest level of education achieved” as a determinant of brain cancer, which control sampling scheme would be preferable if cost is a consideration?  Briefly explain your answer.  (1 pt) 



3. You want to study the hypothesis that exposure to degraded particles from motor vehicle tires that become airborne may be a cause of asthma.  You propose to perform a case-control study comparing residents of the Sunset District (a neighborhood in San Francisco) with newly diagnosed asthma to Sunset District controls (who do not have asthma) and ask about exposure to automobile traffic.  (Subject matter note:  No special knowledge regarding the Sunset District is needed to answer this question.  It is simply used to depict a small finite geographical segment of San Francisco, which itself is a small area ~ 47 square miles).  

(a) Your mentor sees a serious problem with the exposure measurement in this study design.  What might the problem be?  (2 pts)


(b) Your mentor suggests instead to think more broadly and to conduct an ecologic design.  You need not confine yourself to the Sunset District.  Describe how you might design such a study.  What characteristics make it an ecologic study?  (2 pts)

	 



4.	You have developed an enzyme-linked immunoassay (EIA) to detect autoantibodies to amyloid- and wish to do a study to determine if the presence of these autoantibodies predicts the development of Alzheimer’s disease (AD).  A cohort of 2,126 persons 65 years and older has been followed prospectively from 1999 to 2008, and AD cases have been ascertained during annual follow-up clinical examinations.  Blood samples were stored at each visit.  38 individuals were judged to have AD at the baseline enrollment clinical exam.  The cumulative incidence of AD diagnosis has been 7.5% over 9 years; the all-cause mortality incidence rate is 8.1 per 100 person-years and the overall loss to follow-up from refusals is 10% at 9 years.  Assuming you have to conserve money and resources, describe the most efficient study design to address your research question.  Please give details of sampling (whom will you study?) and timing of the EIA measurements (which time points will you study?).  How will you handle the 38 persons with AD at study entry?  (3 pts)



 

5.  	The effect of estrogen replacement therapy on the risk of hip arthritis in women was investigated in a case-control study conducted at four separate and unrelated hospitals in Connecticut (a state within the U.S.).  The cases were all women aged 45-74 years who, during the study period, were admitted to these hospitals for elective hip replacement surgery to treat hip arthritis.  The controls were women in the same age range who, during the study period, were admitted because of motor vehicle trauma to the inpatient surgical services of the same hospitals as the cases.  (Note: “elective” means that the patient may choose the best time for the procedure and implies that the patient has some choice as to where to have the procedure.)

(a) Is this case-control study being conducted in the context of a primary or secondary study base?  If you believe this is a primary study base, define its specific characteristics (including whether it is fixed or dynamic).  If you believe this is a secondary study base, describe the hypothetical base as specifically as you can.  (1 pt)

	
(b) Explain why you do or do not believe that the controls that were used are a representative sample of the study base which gave rise to the cases; i.e., do you believe that the control group is appropriate and will lead us to getting correct answers?  (2 pts)


(c) Given how the case group was selected (i.e., accept this as a given and it cannot be changed), is there a better way of selecting controls?  Explain why or why not.  (2 pts)

	 





6.   The effect of alcohol intake on the risk of breast cancer was investigated in Finland.  Caucasian women of Finnish nationality were included in the study when they resided (defined as being listed in the municipal population registry) in the catchment areas of 17 hospitals (a defined geographic area) during any part of the study period (2001-2005).  During the study period, 168 cases of breast cancer were diagnosed in women who were listed in the municipal registry as residents of this area.  Cases were identified using the Finnish Cancer Registry (cancer reporting is mandatory by law).  504 controls (for whom there was no evidence of breast cancer) were sampled from the municipal population registry.  

(a) Is the underlying study base fixed or dynamic?  (1 pt)


(b) Is this a primary or secondary study base?  If you believe this is a primary study base, define its specific characteristics.  If you believe this is a secondary study base, describe the hypothetical base as specifically as you can.  (1 pt)


(c) If some women were diagnosed with breast cancer and were found to be living in the area but were not listed in the municipal population register, should they be included as cases?  (2 pts)


(d)  If some women residing in the area (and listed in the municipal registry) became diagnosed with breast cancer at private clinics (not the 17 hospitals), should they be included as cases? (2 pts)  



7.  	In 2010, investigators sought to study the relationship between socioeconomic status in childhood years and smoking in adulthood.  To do this, they drew a random sample from the census within the state of California and conducted interviews of 500 adults.  

(a) What is the study design?  (1 pt)

	
(b) Carefully draw a schematic diagram (examples introduced in Chapter 1 of Szklo and Nieto and further elaborated upon in our lectures) of the underlying cohort (or study base) and how it is sampled.  Make sure to include all necessary detail.  (2 pts)




8.  	In each of the following cohort studies, name at least two competing events (also known as competing risks).

(a) Study of the effect of fat intake on uterine cancer.  (1 pt)


(b) Study of the effect of exercise on hip fracture.  (1 pt)



9.  You desire to study the relationship between exercise and new occurrence of breast cancer in women.  You decide to conduct a population-based case-control study within the City of San Francisco during the calendar year of 2014.  By population-based, we mean you desire to capture all of the cases that occur in women living in San Francisco.

(a) 	Is this case-control study being conducted in the context of a primary or secondary study base?  (0.5 pt)


(b) 	Describe how you will choose cases and controls (make sure to describe detail as to how you will identify and sample) and some challenges you will face in the selection of the cases and controls.  (1.5 pt)



10. Among older (over 60 years) post-menopausal women, many observational studies found a protective effect of hormone therapy (HT, either in the form of estrogen alone or estrogen plus progesterone) against the occurrence of coronary heart disease (CHD).  These findings led to substantial use of HT in clinical practice in this population in the U.S.  In fact, the drugs became amongst the most commonly prescribed in the U.S., used in one-third to one-half of women in the 1970s through 1990s.  In these observational studies, women who were using HT were compared to those who were not for the subsequent occurrence of CHD, and there was extensive adjustment for any differences between the women in the two groups (i.e., adjustment for confounding).  Later, several randomized clinical trials (such as the HERS study out of UCSF and the Women’s Health Initiative (WHI)) found that women with either no prior HT use at all or no use in the past three months who were assigned to HT had either no benefit in the subsequent occurrence of CHD or had an increased risk when compared to women who were prescribed placebo.

Let us assume that you have available to you medical record data from the 1980s and 1990s from the Kaiser Medical Care system among post-menopausal women age 60 years or older.  Data on over 1 million women are available.  All of the charts have been reviewed and information is available on all medication use, lifestyle and personal habits (e.g., diet, smoking, and exercise) and all clinical conditions (including the occurrence of coronary heart disease).

(a) [bookmark: _GoBack]Describe how you would use these data from the Kaiser system to study whether HT can protect against CHD in older post-menopausal women.  Specifically, describe the randomized target trial that you seek to emulate when using the observational data that is available to you. (Note: we are not necessarily asking you to repeat a previously conducted trial, but instead describe a target trial that you could do with the available data.) Also, describe the study design you will use.  (2 pts) 




(b) FOR DISCUSSION IN SECTION ONLY:  Earlier researchers did not have the benefit of understanding the concept of the target trial when designing observational research.  With this in mind, can you suggest reasons why these earlier observation research designs failed to get the right answers (i.e., the ones demonstrated in the randomize trials)?  (Hint:  We are looking for problems in the designs of the observational studies.  Differences between the HT and non-HT populations (i.e., confounding) is not what we seek here.)
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