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Problem Set 5: Measures of Disease Association II and Disease Attribution

Due: 10/22/2013 at 1:30 pm section 
Possible points: 33 (plus 1 extra credit)


1. 	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 diagnosed cardiovascular disease.
METHODS: A prospective 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. Further studies are needed to determine whether this association can be explained by sialic acid being a marker of accelerated atherosclerosis or inflammation.
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 target 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 subjects ended with the outcome of interest, or on 31 December, 1998, or when they left Western Australia, as determined by linkage to the electoral roll or from contact with relatives. 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 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, should persons who became cases 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 subjects in the “random sub-cohort” who eventually died of other causes, other than CHD or stroke, be included in the control group?  Why or why not?  (1 pt)



(c)  You want to investigate the relationship between sialic acid and cancer incidence, using a case-cohort design using the same Busselton Health Survey.  After removing 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 between having a sialic acid level greater than 87.4 mg/dl and the occurrence of CHD.  What kind of measure of association is this (e.g., prevalence ratio, risk ratio, risk difference, etc)?  (1 pt)


(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 measureable in stored blood specimens).  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 with the sampling of the original sub-cohort in order to perform your study?  (1 pt)  




2.  	What study design was used in the study described in the following abstract?  (1 pt)  Justify your decision by referencing specific wording in the abstract.  (1 pt)  

	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 survival analysis?  (1 pt)

Cardiac autonomic activity, as assessed by heart rate variability, has been found to be associated with postmyocardial 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.


3.  	Read the following abstract.  What type of case-control sampling do you think was used?  
(1 pt)  Defend your choice by specific reference to wording in the abstract.  (1 pt)

A case-control study was conducted to examine risk factors for HIV seroconversion (incident infection with HIV) in homosexual men between 1982 and 1994 who were enrolled in four cohorts in:  Amsterdam, the Netherlands; San Francisco, California; Vancouver, Canada; and Sydney, Australia.  In a case-control study, sexual behaviors, substance use, and presence of sexually transmitted disease were compared between 345 HIV-positive cases and 345 seronegative controls matched by study visit-number (which are conducted every 3 months) and site. Receptive anal intercourse was the sexual behavior most highly associated with seroconversion. The odds ratio (OR) per increase in one receptive anal intercourse partner was 1.05 (95% confidence interval (CI) 1.02-1.09). To more carefully examine risk associated with receptive oral intercourse, analyses were done in a subgroup of men who reported no or one receptive anal intercourse partner. The OR associated with receptive oral intercourse partner increase was 1.05 (95% CI 1.0-1.11). In multivariate conditional logistic regression analyses, presence of sexually transmitted disease (OR = 3.39, 95% CI 1.95-5.91) and amphetamine use (OR = 2.55, 95% CI 1.26-5.15) were independently associated with seroconversion.  



4. 	Read the following abstract.  

OBJECTIVE: The molecular basis of sporadic medullary thyroid carcinoma (MTC) remains elusive. A previous report suggested that the presence of a germline variant at RET codon 836 (S836S) was associated with the development of sporadic MTC and, furthermore, that the presence of S836S was highly correlated with
somatic RET M918T mutation in the MTC. Thus, we sought to determine if the S836S variant would be associated with sporadic MTC from a completely different population base, that of Andalucia. 
DESIGN: This is a case-control study to determine whether the presence of RET germline S836S is correlated with sporadic MTC in Andalucia. PATIENTS: Thirty-two patients with sporadic MTC from the Andalucia region of Spain, serviced by our University Hospital, were ascertained throughout the period 1995-99. A region and race matched cohort of 250 controls was also obtained. MEASUREMENTS: The frequency of the S836S allele was determined in cases and controls and compared using the standard chi-squared statistic and Fisher's exact test. RESULTS: The polymorphic allele frequency at codon 836 in the control population (18/500 chromosomes, 3.6%) differed significantly from the MTC case cohort, 9.3% of case chromosomes (six of 64 alleles, Fisher's exact test, two-tailed, P = 0.043). CONCLUSIONS: Germline RET S836S variant is associated with a two- to three-fold risk of sporadic MTC in the Spanish population, in accordance with a previous study based on German cases. Our observations suggest that this phenomenon might be universal and not limited to Germany.

(a) 	Can you identify the type of case-control sampling that was used, based on the abstract?  If so, what was it?  Describe the clues to what type of case-control sampling was done based on the language of this abstract.  (2 pts)
 
(b) The authors state that the “Germline RET S836S variant is associated with a two- to 
three-fold risk of sporadic MTC”?  What kind of measure of association is this?  (1 pt) 



5. 	In a study of pancreatic cancer and cigarette smoking, incident cases of pancreatic cancer were prospectively identified from the SEER cancer registries in San Francisco Bay Area from 2003 to 2013.  Within a month of the cancer diagnosis, two controls were identified from the population served by the registry where the case was identified, using door-to-door random sampling of households in the community.  The cases and controls were interviewed to determine their smoking status and categorized into “never,” “past,” and “current” 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 smokers.  Of 270 controls, 30 were current, 157 were past, and 83 were never smokers.  

(a) Calculate the odds ratio and 95% confidence interval (CI) that compares current smoking to never smoking for the occurrence of pancreatic cancer.  Calculate the odds ratio and 95% CI that compares past smoking to never smoking for the occurrence of pancreatic cancer.  Place your measures of association in a clearly configured table.  For purposes of this question, ignore any matching that may have occurred in the selection of the controls.  (1 pt)
	

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


(c) Describe the results for current smokers versus never smokers in a sentence.  (1 pt)


(d) You desire to estimate the construct that the Szklo and Nieto text terms “percent population attributable risk” as it relates to smoking (combining past smoking and current smoking) but you want to do this in terms of rates.  Do you have all of the data you need to make the calculation?  What must be assumed 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 2013.  They calculated an odds ratio and then claimed in their paper that this was an unbiased estimate of a rate ratio.  Do you agree with this claim?  Explain your response.


6. 	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 since the 1990s. 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.
[bookmark: _GoBack]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 postdischarge 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 deceased subjects as cases, we 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 unbiased estimate of the risk ratio, controls were selected randomly from subjects who were alive 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. Sociodemographic Characteristics of Suicides and Living 
               Controls Among Patients with Methamphetamine Dependence (n=114)
	

Characteristic
	Suicide
 (n=38)
	Living Controls
(n=76)
	Risk 
Ratio#

	Age, mean, y*
	28.8
	28.9
	0.99

	Age at first methamphetamine use, mean, y
	22.3
	22.4
	0.98

	Married, n*
	5
	13
	0.73

	Living with family, n*
	32
	62
	1.23

	Education >= 12 years, n*
	11
	33
	0.56


	# Estimated using unadjusted conditional logistic regression.
	* At index admission.

(a) 	The authors reported risk ratios.  Are their reported data unbiased estimates of risk ratios?  Is it appropriate to report risk ratios?   Explain your answers.  (1 pt)   


(b) Can you determine the numeric 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 numeric 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)


7.  	In a population-based cohort study, 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 entity known as the percent attributable rate among the exposed.  Consider smokers to be exposed group and the outcome is death from heart attack.  Do this calculation by hand and also use STATA’s 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.  (1 pt)


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




8.  	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 has shown interesting results in related animal models.  Presence of the genotype (genotype = 1) is hypothesized to have a protective effect on the occurrence of fractures.  

(a) Determine the incidence rate ratio for the association between the host genotype and the occurrence of fracture.  (1 pt)


(b)	A colleague is incredulous of the result and insists upon repeating the genotype 
measurement.  To save resources, she proposes a nested case-control approach within your cohort using incidence density sampling.  You are asked to do the sampling.  Using this cohort as the study base, prepare to conduct a nested case-control study using incidence density control sampling.  Choose 4 controls per each case.  Show the 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).  (1 pt)  


(c)	Derive an estimate of the odds ratio from your nested 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, 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 nested case-control study to the estimate derived in part (a).  How different is it?  Why is it different?  (1 pt)





9.   FOR DISCUSSION IN SECTION ONLY:
	Injury researchers determined that, among children from age 4 to 12, 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 4 to 12 by 54% if they could enact laws against skateboarding.  How would you react to this claim? 




10.	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 calculate absolute difference measures of association.  Do you see this as a limitation?  (1 pt)


(d) What would be the effect in the measure of association in this study of having too small of a wash-out period?  How did the authors handle the wash-out period?  (1 pt)


(e) Would this study work well to investigate the occurrence of seizures after vaccination?  How about the occurrence of breast cancer after anti-depressant medication initiation?  (1 pt extra credit)
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