		
EPI 203: Epidemiologic Methods 				                    Name: _______________________
Problem Set 5: Measures of Disease Association II and Disease Attribution

Due: October 19, 2021 at 1:30 pm 
Possible points: 30 (plus 1 pt 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 first “FOR DISCUSSION” question does not mark the end of the required problem set.




1.  	PRACTICE QUESTIONS (please attempt to answer these practice questions 1a-b, but it is not required that you type your answers into this document).

	Consider the following abstract:

Cardiac autonomic activity, as measured by heart rate variability, has been found to be associated with post-myocardial infarction mortality, sudden death, and all-cause mortality. However, the association of heart rate variability and the incidence of coronary heart disease (CHD) is not well described. The authors report on the association of baseline cardiac autonomic activity with incident CHD after 3 years of follow-up of the Atherosclerosis Risk in Communities (ARIC) Study cohort selected from four study centers in the United States. The authors examined 137 incident cases of CHD and a random sample of 250 examinees free of CHD at baseline.  Baseline beat-to-beat heart rate data were evaluated in stored electrographic tracings.  High- (0.16-0.35 Hz) and low- (0.025-0.15 Hz) frequency spectral powers and high-/low-frequency power ratio, estimated from spectral analysis, and standard deviation of all normal R-R intervals, calculated from time domain analysis, were used as the conventional indices of cardiac parasympathetic, sympatho-parasympathetic, and their balance, respectively. Incident CHD was defined as hospitalized myocardial infarction, fatal CHD, or cardiac revascularization procedures during 3 years of follow-up. The age, race, gender, and other CHD risk factor-adjusted relative risks (and 95% confidence intervals) of incident CHD comparing the lowest quartile with the upper three quartiles of high-frequency power, low-frequency power, high-/low- frequency power ratio, and standard deviation of R-R intervals were 1.72 (95% confidence interval (CI) 1.17-2.51), 1.09 (95% CI 0.72-1.64), 1.25 (95% CI 0.84-1.86), and 1.39 (95% CI 0.94-2.04), respectively. The findings from this population-based, prospective study suggest that altered cardiac autonomic activity, especially lower parasympathetic activity, is associated with the risk of developing CHD.

(a)  What study design was used in the study described?  Justify your decision by referencing specific wording in the abstract.  

Practice question; click to see answer


(b)  Why do you think the authors, who were very experienced epidemiologists, performed this type of design as opposed to analyzing the entire ARIC cohort (N= 15,792) with a forward-looking cohort analysis?  

Practice question; click to see answer


2.  	PRACTICE QUESTION (please attempt to answer the practice question 2, but it is not required that you type your answers into this document for the practice question).

	Read the following abstract.  What type of case-control sampling do you think was used?  
Defend your choice by specific reference to wording in the abstract.  

A case-control study was conducted to examine risk factors for HIV seroconversion (i.e., incident infection with HIV) in homosexual men between 1982 and 1994 who were enrolled in four research cohorts in:  Amsterdam, the Netherlands; San Francisco, California; Vancouver, Canada; and Sydney, Australia.  In this study, sexual behaviors, substance use, and presence of sexually transmitted disease were compared between 345 HIV-positive incident cases and 345 controls matched by study visit-number (visits are conducted every 3 months) and site. Receptive anal intercourse was the sexual behavior most highly associated with HIV seroconversion. The odds ratio (OR), derived from conditional logistic regression, per increase in one receptive anal intercourse partner was 1.05 (95% confidence interval (CI) 1.02-1.09).  


Practice question; click to see answer



3. 	Refer to the following abstract and methods section:

PURPOSE: To investigate the relationship between serum sialic acid level and risk of coronary heart disease (CHD) and stroke in men and women without prior diagnosed cardiovascular disease.
METHODS: A case-cohort study over the period 1981 to 1998 involving 151 CHD cases, 87 stroke cases, and a random sub-cohort of 340 was used. Sialic acid levels were determined by enzymatic method from frozen serum. 
RESULTS: The multivariate-adjusted relative risk of CHD associated with a 25 mg/dl increase in sialic acid was 1.22 (95% CI: 1.02–1.45) overall, 1.40 (95% CI: 1.11–1.76) in women, and 1.06 (95% CI: 0.82–1.37) in men. The overall relative risk for stroke was 1.13 (95% CI: 0.87–1.46) and for CHD and stroke combined it was 1.17 (95% CI: 0.99–1.37) 
CONCLUSIONS: Serum sialic acid may be a long-term predictor of CHD events in adults (especially women) who are currently clinically free of cardiovascular disease.  Ann Epidemiol 2004;14:627–632. 

METHODS
The study is based on the 1612 men and women aged 40 to 89 years who participated in the 1981 Busselton Health Survey and had no history of diagnosed CHD or stroke at that time. The conduct of the Busselton health surveys, including a detailed description of the study population, the examinations of subjects, and laboratory methods have been described elsewhere. The source population was all adults on the electoral roll in the town of Busselton (registration to vote is compulsory in Australia) and the overall response for the 1981 survey was 64%. In summary, participants were asked to complete a comprehensive health and lifestyle questionnaire and to undergo various measurements and tests. Systolic and diastolic blood pressure was measured by mercury sphygmomanometer after 5 minutes rest in a sitting position. Height was measured by stadiometer for bare-footed subjects and weight was measured with subjects in light underclothes. Body mass index was derived as weight (kilograms) divided by the square of height (meters). Smoking, diabetes, use of anti-hypertensive medication, and history of stroke were obtained by questionnaire.

Coronary heart disease was determined from the Rose Questionnaire for angina and myocardial infarction and the electrocardiogram together with a self-reported confirmation of doctor-diagnosed heart disease. Serum cholesterol and triglycerides were determined from a fasting blood sample at the time of the survey. The sera were frozen and stored at -70o C. Total serum sialic acid levels were determined on the stored sera in 2001 using an enzymatic method supplied by Boehringer Mannheim (now Roche Diagnostics), Basel, Switzerland on a Roche Cobas Mira Analyser (inter-assay coefficient of variation 6%).

The outcomes of interest were time from the 1981 survey to first CHD event (ascertained via hospital admission or death) and time to first stroke event (ascertained via hospital admission or death). Outcomes of morbidity and mortality up to 1998 for the cohort were obtained by linkage to the statewide Hospital Morbidity Data System and the annual death list for Western Australia. The Hospital Morbidity Data System covers all admissions to public and private hospitals in Western Australia from 1980 onwards. Deaths within Western Australia are identified by record linkage to the Registrar-General’s list of deaths in Western Australia. Follow-up of participants ended with the outcome of interest, or on 31 December, 1998. Stroke cases occurring during follow-up were defined as either an admission to a Western Australian hospital with any diagnosis of stroke (ICD codes 430–438 inclusive) or death from stroke (ICD codes 430–438 inclusive). CHD cases were defined as either an admission to a Western Australian hospital with any diagnosis of CHD (ICD codes 410–414 inclusive) or any procedure that indicates CHD (ICD codes 360–363, i.e., angioplasty, CABG or revascularization), or death from CHD (ICD codes 410–414 inclusive).  A cohort design with case–cohort sampling was employed to reduce costs and preserve stored serum. About 55% of the eligible disease-free cohort had sufficient viable blood serum available in the BHS storage facility. Under this case–cohort scheme, sialic acid assays were conducted for all 151 CHD cases, all 87 stroke cases, and a random sample of 340 of the total cohort. Due to overlap between CHD and stroke cases and between cases and the random sub-cohort the total number of assayed sera was 462.

(a) Some of the cases of incident stroke or CHD occurred in persons who were part of the “random sub-cohort” (i.e., the control or reference group).  If you desire to calculate an odds ratio which estimates a risk ratio, is it acceptable for persons who became cases to be included in the random sub-cohort?  Why or why not?  (1 pt)  


(b) Cases include those who died of CHD or stroke.  Should those participants in the random sub-cohort who eventually died of other causes, other than CHD or stroke, ultimately be included in the random sub-cohort group when the data are analyzed?  Why or why not?  (1 pt)



(c)  You want to investigate the relationship between sialic acid and cancer incidence, using a case-cohort design in the same Busselton Health Survey cohort.  After excluding the prevalent cancer cases at baseline, can you use the same control group that the present authors did?  Why or why not?  (1 pt)


(d) 	It is stated that “about 55% of the eligible disease-free cohort had sufficient viable blood serum available in the storage facility”.  What else would you want to know to assess the validity of using this 55% as the control group?  (1 pt)


(e) 	Table 1. Characteristics of women at baseline. Table shows mean (SD=standard deviation) or percent.

Variable		      CHD cases	   Stroke cases          	Random   	Full
							sub-cohort	cohort [image: ] (%)
 (%)
 (%)


Using the available data in Table 1 for women only (n = 886) that is reproduced above, calculate the measure of association, appropriate to the study design, comparing having a sialic acid (abbreviated as SA in the table) level greater than 87.4 mg/dl to a level ≤ 87.4 mg/dl (the reference level) for the occurrence of CHD.  What kind of measure of association is this (e.g., prevalence ratio, risk ratio, risk difference, etc.)?  (1 pt) (Note:  assume for this analysis that the underlying cohort has complete and equal follow-up)


(f) 	What if you wanted to perform an analysis using the Busselton Health Survey today and gather all of the incident cases of CHD and stroke which have occurred since the original publication?  These cases have been documented as part of the ongoing observation of this cohort.  (You wish to add these additional incident cases to the original cases in order to add statistical power to an analysis of a new potential disease determinant you have discovered.  This new determinant is also measurable in stored blood specimens – a biomarker.).  You again intend to use a case-cohort study design.  Besides making the measurement of the new potential determinant, what would you need to do, if anything, with the original sub-cohort sample in order to perform your study?  (1 pt)  




4. Soon after it was established that SARS-CoV-2 (the viral etiologic agent of COVID-19) used angiotensin-converting enzyme 2 (ACE2), a membrane-bound aminopeptidase, as its receptor to gain entry into human cells, there were questions about whether the use of drugs that affect the expression of ACE2 might affect the occurrence or severity of COVID-19.  These drugs are commonly used in many populations.  To address this, a case-control study from Italy was rapidly published in the New England Journal of Medicine.  The following are excerpts from the Methods section.

Target Population and Data Sources
Residents in Lombardy, 40 years of age or older, who were beneficiaries of the Regional Health Service formed the target population (just over 6 million people). Italian citizens have equal access to essential health care services provided by the National Health Service. In Lombardy, that association has been paired with an automated system of databases that collect a variety of information, including codes in the International Classification of Diseases, 9th Revision, Clinical Modification, for inpatient diagnoses and services supplied from public or private hospitals as well as Anatomical Therapeutic Chemical codes of outpatient dispensation of drugs reimbursed to the pharmacies after filing doctors’ prescriptions. These various types of data can be interconnected, since a single individual identification code is used by all databases for each citizen enrolled.  

Case Patients and Controls
Since February 21, 2020, patients with a diagnosis of Covid-19 have been revealed to the Regional Health Authority from several sources: public  and private hospitals (persons seen in the first aid service for an acute respiratory infection and infected inpatients, including those who received assisted ventilation); general practitioners (symptomatic outpatients receiving only home care); municipal registries (deaths due to Covid-19); and laboratories accredited by the Regional Health Authority.  The date of Covid-19 diagnosis was considered as the index date, and patient data were extracted from the registry until March 11, 2020.  

For each case patient, up to five controls were randomly selected from the target population to be matched for sex, age at index date, and municipality of residence. Before matching, persons who became beneficiaries of the Regional Health Service after January 1, 2019, were excluded from the target population. Patients who had received a diagnosis of Covid-19 had been eligible as potential controls until they became case patients, and all matches had to be at risk for Covid-19.

Clinical Features and Drug Exposure
Major classes of antihypertensive drugs (ACE inhibitors, ARBs, calcium-channel blockers, diuretics [including subtypes], and beta-blockers) that were dispensed to case patients and controls during 2019 were traced from the databases of health care use.  

Statistical Analysis
Conditional logistic-regression models were fitted for estimating the odds ratio and corresponding 95% confidence interval for the risk of Covid-19 associated with exposures of interest. 

(a) The authors chose a case-control study design to address their research question.  Given the available information in the Methods section, describe why you think they chose a case-control study design. (1 pt)


(b) From the description given in the text above, what method of control sampling do you believe was used?  Is their explanation clear?  Explain your answer.  (1 pt)



(c) Table 1 shows the following demographic and clinical characteristics of the cases and the controls.  Antihypertensive drugs were the primary exposure being evaluated for their causal influence on the occurrence of COVID-19 in this study.  How do you believe the authors calculated “Relative Difference” in the far right column?  (1 pt)  (Note:  Nowhere in the paper do the authors define what they mean by relative difference.  The authors did not report a relative difference for age and sex because these variables were used to match controls to cases.  MV refers to “matching variable”.)   

[image: ]



5. 	The figures below represent the last 24 incident cases of lung cancer in San Francisco.  Consider them as representative of all lung cancer that has occurred in San Francisco in the last year.  In these figures, 
	A = a genetic factor; B = exposure to cigarette smoke; C = radon exposure; D = exposure to diesel motor exhaust; E = serum level of vitamin B6; and F = a diet bereft of certain anti-oxidants.
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(a) The above figures represent the graphical depiction of a model for human disease.  What is this model called?  (1 pt)


(b) Assuming the above figures are accurate, what is the etiologic fraction for the occurrence of lung cancer that is contributed by radon exposure in San Francisco?  (1 pt)


(c) In real-world practice, is it possible to depict the above figures for all occurrences of a particular disease?  Why or why not?  (1 pt)



	(d) FOR DISCUSSION ONLY:
In August 2018, a San Francisco jury awarded $289 million in damages (which was later reduced by the judge to $21.5 million), to be paid by the Monsanto company, to a local man who was diagnosed with an uncommon form of non-Hodgkin’s lymphoma (NHL), which is a type of cancer.  The man and his lawyers claimed that his use ― while spraying school grounds at his job ― of the herbicide glyphosate (a product sold as “Roundup”, manufactured by Monsanto) caused his cancer.   (Those interested can view the closing arguments at:  www.youtube.com/watch?v=v4hETgnZN20.)  The jury found unanimously that Monsanto’s product was responsible (i.e., “a substantial factor” causing the cancer) for the man’s NHL.  The scientific evidence as to whether glyphosate causes any cancer is controversial, but at least one major international body (the International Agency for Research on Cancer, or IARC) lists glyphosate as “probably carcinogenic”.   What is well established is that even if glyphosate is a cause of NHL, it is not a necessary cause.  

Let’s assume for this discussion that glyphosate is a cause of NHL.  In the context of the themes in the course this week, comment on how well do you think the legal system can do in “proving” that glyphosate caused this man’s cancer?   Consider what the man and his legal team should do to bolster their argument?  What should the company do to defend itself?  What should the jury use to decide the case?  Note: this question asks solely for you to draw on epidemiologic principles, not legal precedent.






6.   In a study of pancreatic cancer and second-hand cigarette smoking, incident cases of pancreatic cancer were prospectively identified in the San Francisco Bay Area (a defined geographic area) from 2008 to 2018 using data from the Greater Bay Area Cancer Registry (which used to be called the Northern California Cancer Registry, a registry that detects and records all cases of diagnosed cancer in the San Francisco Bay Area).  Within a month of the pancreatic cancer diagnosis, two individuals who were without a diagnosis of pancreatic cancer at a time just prior to the date when the index case of pancreatic cancer was diagnosed were identified using door-to-door random sampling of households in the community; this was referred to as the control or reference group.  A case could theoretically serve as his/her own control (although this did not occur in this study).  The cases and controls were interviewed to determine their second-hand smoking status and categorized into “never” (i.e., never having daily exposure to second-hand smoke), “past” (i.e., previously having daily exposure to second-hand smoke), and “current” (i.e., currently having daily exposure to second-hand smoke) second-hand smokers.  (For the cases, “current” refers to the period when the cancer diagnosis was made, not afterwards).  Of 135 cases, 24 were current, 83 were past, and 28 were never second-hand smokers.  Of 270 controls, 30 were current, 157 were past, and 83 were never second-hand smokers.  For the calculations in questions 6a-d, ignore the fact that matching on time occurred in the sampling of the controls.  
 
(a) Calculate the odds ratio and 95% confidence interval (CI) that compares current second-hand smoking to never second-hand smoking for the occurrence of pancreatic cancer.  

Then, calculate the odds ratio and 95% CI that compares past second-hand smoking to never second-hand smoking for the occurrence of pancreatic cancer.  Place your measures of association in one single clearly configured table (as if you were showing your results in a journal article).  (1 pt)
	

(b) Do these ORs estimate the risk ratio, hazard ratio, or neither?  (1 pt)


(c) Describe the results for current second-hand smokers versus never second-hand smokers in a clear and informative sentence.  (1 pt)


(d) You desire to estimate the construct that in class we termed “percent population attributable risk” as it relates to second-hand smoking (combining past second-hand smoking and current second-hand smoking) but you want to do this in terms of rates.  Do you have all of the data you need to make the calculation?  Name at least one assumption you need to make a meaningful estimate.  Explain your answer.  (1 pt)


	(e)	FOR DISCUSSION IN SECTION ONLY:
Another group of researchers is hypothesizing that exposure to pesticides might cause pancreatic cancer.  They are able to determine the concentration in blood of a variety of pesticides using stored serum samples from the cases.  Because no blood was drawn from the original controls (they were only administered questionnaires), the investigators assembled a new sample of controls from door-to-door random sampling of households in the San Francisco Bay Area in 2018.  They calculated an odds ratio and then claimed in their paper that this was an estimate of a hazard ratio.  Do you agree with this claim?  Explain your response.





7. 	Use the information in this abstract, part of the Methods section and Table 1 from the paper Risk and Protective Factors Among Patients with Methamphetamine Dependence: A Nested Case-Control Study to answer the questions that follow.

Objective: Methamphetamine as a recreational drug has undergone cycles of popularity, with a recent surge worldwide. This study aimed to identify clinical characteristics associated with suicide mortality in patients with methamphetamine dependence by means of a nested case-control design. 
Method: In a consecutive series of 1,480 inpatients with methamphetamine dependence (diagnosed according to DSM-III-R and DSM-IV criteria) admitted to a psychiatric center in northern Taiwan from January 1, 1990, through December 31, 2006, 38 deaths due to suicide were identified as cases via record linkage, and 76 controls were randomly selected using risk-set density sampling in a 2:1 ratio, matched for sex, and the year of index admission. A standardized chart review process was adopted to collate sociodemographic and clinical information for each study subject. Multivariate conditional logistic regression analysis was used to identify correlates of suicide among these patients.
Results: Among the sociodemographic and symptom data collected at admission, financial independence lowered the risk for suicide (adjusted risk ratio [ARR] = 0.33, P< .05), whereas visual hallucinations elevated the risk (ARR = 2.57, P<.05) for suicide. For the profiles during the post-discharge period, financial independence (ARR = 0.11, P<.05) remained associated with reduced risk for suicide, whereas depressive syndrome (ARR = 3.28, P=.059) was associated with increased risk of suicide.
Conclusions: Both protective and risk factors for suicide mortality were found among inpatients with methamphetamine dependence, and the findings have implications for clinical intervention and prevention.

From the Methods section:
Study Population:  A consecutive series of 1,480 inpatients with methamphetamine dependence who were admitted to Taipei City Psychiatric Center, which is designated as a psychiatric service center for northern Taiwan, from January 1, 1990, through December 31, 2006, were enrolled as the retrospective cohort for this study. The inclusion criterion for the study was a principal psychiatric diagnosis of methamphetamine dependence according to the criteria of the Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised (DSM-III-R), and Fourth Edition (DSM-IV). We retrieved the diagnosis made by a senior in-charge board-certified psychiatrist who had reviewed several types of clinical information on each inpatient during each admission, including that of a comprehensive evaluation by a multidisciplinary team and a positive urine test for methamphetamine use shortly before hospitalization. Exclusion criteria were a history of psychosis before methamphetamine use and a possible relationship between psychotic symptoms and psychedelic substance or substances other than methamphetamine. Opportunistic methamphetamine users, those who had used the drug less than 20 times in the past year, were also excluded. All of the board-certified psychiatrists who participated in this study received their residency training at Taipei City Psychiatric Center and demonstrated satisfactory reliability in making psychiatric diagnoses. 

Case Ascertainment and Control Selection:  The unique national identification number for each citizen in Taiwan was used as an identifier in the linking process to search for deceased subjects. Each cohort member was electronically linked against databases from the Death Certification System of the Taiwan Department of Health issued from January 1, 1990, through December 31, 2006, and 127 deaths were identified. Of these, 79 were unnatural deaths and 48 were natural deaths. Of the unnatural deaths, 38 were suicides, and the rest were either accidental deaths (n=25) or of undetermined cause (n=16). 

Using the persons who committed suicide as cases, the authors conducted a nested case-control study among the cohort (n=1,480) using risk-set sampling (i.e., incidence density sampling) for controls. To obtain an estimate of the risk ratio, controls were selected randomly from the risk set available at the time of death of each new case in a 2:1 ratio matched for sex, and the year of index admission. Cases that were identified later during the follow-up were eligible to serve as controls for earlier cases. During the study period, 2 subjects were first selected as controls and later became cases, while another 2 controls were selected twice for the analysis.

Table 1. Association between various sociodemographic characteristics
 and suicide among patients with methamphetamine dependence.
	
Characteristic
	Risk 
Ratio#

	Age*
	0.99

	Age at first methamphetamine use
	0.98

	Married*
	0.73

	Living with family*
	1.23

	Education >= 12 years*
	0.56


	# Estimated using unadjusted conditional logistic regression.
	* At index admission.
(a) 	The authors called their measures of associations “risk ratios”.  Are their reported measures of association consistent estimates of risk ratios?  Explain your answer.  (1 pt)   


(b) 	Can you determine the measure of association between age and suicide?  If so, state in a crisply worded sentence the numeric association between age and suicide?  Note: assume that all the estimates shown are statistically significant.  (1 pt)  


(c) 	Can you determine the measure of association between being married and suicide?  If so, state in a crisply worded sentence the numeric association between being married and suicide.  (1 pt)


8.  	In a fixed cohort study assembled from the general population of a city, the rate among smokers for death from heart attack was 1.8 times as high as non-smokers (rate ratio = 1.8).  Assume that this effect of smoking is causal and is free of confounding or other bias.  Twenty percent of the total person-time came from the smokers.  

(a)  Calculate the percent attributable rate among the exposed.  Consider smokers to be the exposed group and the outcome is death from heart attack.  Do this calculation by hand and also use Stata’s iri immediate command to determine the answer.  (1 pt)


(b) 	What percentage of the rate of heart attack deaths among the smokers do you believe was caused by smoking?  (1 pt)


(c)  Calculate the entity known as the “percent attributable rate in the population”.  Again, consider smokers to be the exposed group and heart attack death is the outcome.  Do this calculation by hand or by using Stata’s immediate command and show your output.  (1 pt)


(d) 	Explain in one or more clear sentences what the percent population attributable rate means in this example.  (1 pt)




9.  	The “fracturegenotype.dta” dataset on the course website is a cohort study of the occurrence of incident hip fracture in adults.  Of the many exposures examined, a new host genotype (a particular genetic polymorphism) has shown interesting results in related animal models.  Presence of the genotype (genotype = 1) as compared to absence of the genotype (genotype = 0) is hypothesized to have a protective effect on the occurrence of fractures.  

(a) Determine the hazard ratio depicting the association between the host genotype and the occurrence of fracture.  Hint:  after performing “stset” of the data, use the stcox command in Stata as demonstrated in problem 2 from Problem Set 4 (remember, hazard ratios cannot be calculated by hand).  (1 pt)


(b) A colleague is incredulous of the result and insists upon checking your work.  She proposes a case-control approach within your cohort using incidence density sampling.  You are asked to do the sampling.  Using this “fracturegenotype.dta” cohort as the study base, prepare to conduct a case-control study nested within the cohort using incidence density control sampling.  Choose 4 controls per each case.  Show the Stata commands you used to create your study population and a “describe” of your final case-control dataset (i.e., show your output describing the data).  In preparation for the next item, make sure also to examine the data yourself to understand what Stata has done and what new variables have been created.  (1 pt)  


(c) Derive an estimate of an odds ratio from your case-control study of the effect of the genotype on fracture.  To do this, use the clogit command which stands for conditional logistic regression.  This is a method to analyze matched case-control data (here, the matching is on time), and it derives an odds ratio.  

The syntax is:  “clogit outcome_variable predictor_variable, group(variable_that_links_case_and matched control) or”.  

Show your commands and output.  (1 pt)


(d) Compare your measure of association in the case-control study to the estimate derived in part (a).  How different is it?  Why is it different?  (1 pt)




	10. FOR DISCUSSION IN SECTION ONLY:
	Injury researchers determined that, among children from age 6 to 14, the percent population attributable risk of head injuries in Los Angeles county that was due to skateboarding was 54%.  They arrived at this figure after a careful meta-analysis that estimated both the 8 year risk ratio for head injuries associated with skateboarding (compared to children who did not skateboard) as well as the local prevalence of skateboarding.   They argued to local policy makers (city councils, mayors, and supervisors) that they could reduce head injuries in children from age 6 to 14 by 54% if they could enact laws against skateboarding.  How would you react to this claim? 






11.	In the Journal Club article by Grosso et al., consider the following questions:

(a) What is novel about PLOS ONE’s policy regarding the peer review process?  Do you agree with this policy?  (1 pt)


(b) What is the type of measure of association used to depict the main results?  (1 pt)


(c) One aspect of this study design is that it cannot directly calculate absolute difference measures of association.  Do you see this as a limitation?  Why or why not?  (1 pt)


(d) Would this study design work well to investigate the occurrence of first grand mal seizure after anti-hypertension medication initiation?  (0.5 pts extra credit)  (Clinical note:  grand mal seizures characteristically feature very overt rhythmic muscular contractions in many body regions.  In other words, it is very noticeable.)


(e) Would this study design work well to investigate the occurrence of breast cancer after anti-depressant medication initiation?  (0.5 pts extra credit)  



ANSWERS TO PRACTICE QUESTIONS 1a-b and 2:

1.
[bookmark: Q1a](a)	Answer:  This is a case-cohort study.  A case-cohort study is a form of a case-control study.

Keys to identifying this as a case-cohort study can be found in the sentences:
The authors examined 137 incident cases of CHD and a random sample of 250 examinees free of CHD at baseline.  Baseline beat-to-beat heart rate data were evaluated . . . .

In other words, the authors identified 137 new diagnoses of CHD that developed in the ARIC study.  These are the cases.  Persons free of CHD at baseline made up the comparison population.  They were randomly sampled from the baseline of the ARIC cohort.  That baseline measurements were used on both the cases and comparison population can be determined by the phrase: “Baseline . . . . heart rate data were evaluated.”

Another possible clue is the use of the word “relative risk”.  While we might think this is a strong clue that this represents a risk ratio and hence a case-cohort study, the term “relative risk” is unfortunately used very often in a general sense to indicate any ratio measure of association.  Hence, we cannot be sure that this means that a case-cohort study was performed.  Furthermore, no time horizon was specifically attached to the measure of associations (as should be done with risk ratios).  In general, because of the variable way that authors report on measures of association, when we see a particular measure of association mentioned by authors, we should not have it influence us as to the underlying study design.  Instead, examine exactly what was done with the participants and the measurements to determine the nature of the study design.  

[bookmark: Q1b](b)  Answer:  Case-control studies, such as the case-cohort design, are performed because of their efficiency.  In other words, case-control studies can examine many fewer persons than are present in their underlying cohorts and obtain the same answers, on average, that would be obtained if the entire cohort was examined.  It would appear that all of the necessary data sources were present for the entire cohort to perform a standard cohort survival analysis, but instead the authors chose to perform a case-cohort analysis.  The reason for this must be that the heart rate data needed considerable special manipulation before it could be used or in order to optimize its quality (i.e., accuracy or classification).  Specifically, it is likely that raw electrocardiographic data was obtained from all participants, but then the case-cohort approach allowed the authors to analyze only a fraction of the participants.  Although this is a very specialized measurement, you don’t need to know anything about it specifically to speculate why the authors choose to evaluate the measurement in only a fraction of participants (using case-cohort sampling).  For very experienced epidemiologists to choose this type of design, the explanation must be that the approach was used because it enhances efficiency (and thus saves time and money) (and might also enhance quality of the measurements as compared to using a cruder non-optimized form of the measurement).  Another possibility for a case-cohort approach is that some important confounder required expensive measurement in blood.  

[bookmark: Q2]2.  	Answer:  Incidence density sampling.  We are told that a case-control study was performed within a research cohort.  We are also told that one control is selected for each case “matched by study visit number” and that visits are conducted every 3 months.  We believe that the sampling method for the controls in this study is incidence density sampling because of the matching on “visit number”; i.e., on the study visit when a case’s HIV seroconversion occurred.  Using conditional logistic regression also points to the matched design since conditional logistic is the multivariable regression technique used for matched pairs with a binary outcome.  Conditional logistic regression, however, is not uniquely linked with incidence density sampling, and thus the use of conditional logistic regression does not specifically mean that this study used incidence density sampling.  
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Table 1. Demographic and Clinical Characteristics of Patients with Covid-19 (Case Patients) and Matched Controls.*

Characteristic

Age—yr
Female sex— no. (%)
Drugs — no. (%)1
Antihypertensive drugs overall
ACE inhibitors
ARBs

Calcium-channel blockers

Case Patients

(N=6272)

6813
2303 (36.7)

3632 (57.9)
1502 (23.9)
1394 (22.2)
1446 (23.1)

Controls
(N=30,759)

68:13
11,357 (36.9)

15,319 (49.8)
6,569 (21.4)
5,910 (19.2)
5,926 (19.3)

Relative
Difference

%

MV
MV

14.0
10.5
133
T4l
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