Epidemiological Research Training Course V-1
Home works of study designing

Day 1: August 15, 2011
Section 1
Instruction: For each example, identify: D, the disease(s) or outcome(s) of interest; E, the exposure(s) or associated factor(s) under study; and state whether the Study Design described is cohort, case-control, cross-sectional, case series report, or secondary data analysis.
1. To estimate the characteristics of diabetic patients, graduate students measured the plasma glucose concentration and, smoking habits, alcohol consumption, exercise frequency and weight of 2,250 patients at several general hospitals.
2. A cardiologist reported that 5 patients taking weight-control agents had been diagnosed ischemic heart disease. 

3. Consumption of Eicosapentaenoic acid (EPA) and Icosapentaenoic acid, and rate of ischemic heart disease were compared among 18 European and Asian countries.
4. Patients suffered from cerebrovascular diseases were compared to subjects who received routine health check up at the same period. Both participants completed questionnaires about recent coffee and green tea consumption. 

5. In 1990, Japanese epidemiologists were investigating healthy lifestyles among 1220 newly diagnosed type 2 diabetes mellitus. Over the next 1 year, HbA1c level significantly lower among patients who reported high exercise frequency (3 times per week). 
Section 2:

An orthopedic surgeon group investigated the association between mild Vitamin D deficiency and hip fracture incidents in elderly people. The group had enrolled 3454 elderly volunteers and measured Vitamin D level. Three years later, among the 712 participants whose Vitamin D level mildly decreased, 56 were suffered from hip fracture. Among 2255 participants with normal Vitamin D level, 68 were suffered from hip fracture.  

1. What type of study design is it?

2. What are the incidents of hip fracture in two groups? Construct a 2 x 2 table for each exposure. 

3. Calculate the appropriate measure of the association. And then, state what the number means.
Referred from a course pack of Graduate Summer Session in Epidemiology, The University of Michigan, Leon Gordis: Epidemiology 4th edition, 
Section 3: Today’s article

Lifestyle characteristics and 3-year total mortality of Japanese with self-reported diabetes. Health Soc Care Community. 16: 614-620, 2008.
We randomly selected 7178 residents aged 30-79 years in Nihonmatsu City, Fukushima Prefecture, Japan; 5187 responded to the survey (72% response rate) and were followed for 3 years. Baseline data were collected using questionnaires in December 2002 and survival status were monitored monthly. Only 19% of women and 4% of men complied with 6 or 7 of Breslow’s 7 health practices. The percentage of people with self-reported diabetes was 4.2% (95% CI 3.4% to 5.1%) for women and 7.9% (95% CI 6.8% to 9.1%) for men, and the 3-year total mortality was 1.4% (95% CI 1.0% to 1.9%) for women and 3.1% (95% CI 2.4% to 3.8%) for men. Factors associated with 3-year mortality were fair or poor subjective health [Odds ratio (OR)=3.1, 95% CI 1.7 to 5.5] and self-reported diabetes (OR=2.3, 95% CI 1.1 to 4.9) in a logistic regression controlling for age and gender. In stratified analyses, 3-year mortality of those with diabetes was significantly higher than those without the disease among men and those aged under 65. Those with diabetes were more likely to have self-reported co-morbidities, high blood pressure, and report poor subjective health regardless of age and gender, and healthier life-styles among the women and those aged under 65. 
[image: image1.emf]
1. What type of study design is this?
2. How do you think the impact of age and gender on mortality in groups with and without DM? 
Day 2: August 16, 2011

Home works of confounding, bias and study designing

Section 1:
You have the following research question: “Will excessive alcohol consumption in elderly cause future hip fracture?”

1. What type of study is the most appropriate?

2. What should you consider in developing study protocol?

After developing the study protocol, 32,472 residents aged 65 years or older at Fukushima City, without previous fractures, completed a dietary questionnaire which included questions on alcohol consumption. Yearly follow-up questionnaires were collected to evaluate alcohol consumption and health status. Among them, 1,629 reported consumption of ≥ 10 grams/day of alcohol, and 30,843 reported consumption of less than 10 grams/day. After 5 years, 22 hip fracture cases had occurred in the ≥ 10 grams/day group and 263 hip fractures had occurred in the < 10 grams/day group.  

3. Construct a 2x2 table for these data. What is the incidence of hip fracture in the group of consuming ≥ 10 grams/day of alcohol? In the group consuming < 10 grams/day? And then calculate the appropriate association measures and state what the numbers mean.
Sex is a well known risk factor of fracture in the elderly. So, we stratified the result by sex. 

	
	
	Men (15623)
	
	Women (16849)

	
	
	Alcohol consumption
	
	Alcohol consumption

	
	
	≥ 10
	< 10
	
	≥ 10
	< 10

	Hip fracture
	Yes
	8
	80
	
	14
	183

	
	No
	1199
	14336
	
	408
	16244

	
	Total
	1207
	14416
	
	422
	16427


4. Calculate the appropriate association measures in each gender group and state what the numbers mean. 
Section 2: Today’s article

Serum low-density lipoprotein to high-density lipoprotein ratio as a predictor of future acute myocardial infarction among men in a 2.7-year cohort study of a Japanese northern rural population. J Atheroscler Thromb 18:89-98, 2011 
Aim: To examine and compare the predictive value of total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), TC/HDL-C and LDL-C/HDL-C ratios for future cardiovascular outcomes in the general Japanese population. 
Methods: A total of 24,566 eligible participants aged 18 years or older, without cardiovascular disease, were enrolled through multiphase health screening and divided into quartile groups based on lipoprotein levels or ratios. Primary endpoints of the study were definitive acute myocardial infarction (AMI) and ischemic stroke, and cases of sudden death with unknown causes were not included. We used Cox proportional hazard models to examine the relationships between the lipid level quartiles and the incidences of AMI or ischemic stroke adjusting for traditional risk factors. 
Results: Mean age was 63.7 years for males and 60.7 years for females. Mean follow-up period was 2.7 years, and 40 cases of AMI and 182 cases of ischemic stroke were recorded. The hazard ratio (HR) for AMI was significantly higher in the top quartile of the LDL-C/HDL-C ratio and LDL-C levels, and third quartile of TC among male participants. The HR of male participants with a LDL-C/HDL-C ratio of 2.6 or higher was significantly higher compared to other quartiles. No association between lipoprotein levels or their ratio quartiles and ischemic stroke was seen for either sex after adjusting for risk factors. 
(see more information in the next page)
1. What type of study design is this?
2. What are the implications from the results? 
3. Discuss the limitation in the study.
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Day 3: August 17, 2011

Section 1: Review of study designing and diagnostic test

1. Circle one correct answer about cross-sectional studies

A. Prevalence rate cannot be calculated.

B. They are usually not expensive and relatively take a short time to complete.

C. Causal relationship between exposure and disease can be determined.
D. It is possible to avoid bias adequately.
E. It is the most appropriate for rare disease.

2. Circle one correct answer of major advantage of case-control studies
A. Incidence rates cannot be obtained.

B. Case-control studies are more efficient for rare diseases.

C. The time sequence of expose and disease is basically unknown.

D. It is impossible to examine several exposes in same study.
E. They are usually expensive and needed a long time observation. 
3. Circle two false answers about ecological studies 

A. Summary measures of exposure and disease frequency are used.

B. The studies use routinely collected and readily available data.

C. It is possible to collect at the individual level.

D. They are usually expensive and relatively take a long time to complete.

E. Ethical matters are relatively rare compared to intervention study.

4. Circle one correct answer about cohort studies 

A. The studies require less time and money to be completed.

B. Ethical matters should not be more considered compared to ecological study.

C. Causal relationship between exposure and disease cannot be determined.

D. Incidence cannot be calculated, but relative risk can be estimated.

E. Follow up rate is an important matter to keep the accuracy of the results.

5. Circle one false answers about intervention studies 

A. The investigator determines who is and who is not exposed.

B. The studies are more efficient for rare outcome.

C. Causal relationship between exposure and disease cannot be determined.

D. They are usually expensive and sometimes need long time for completion.
E. It is possible to control bias adequately.

Section 2: 

A breast cancer prevents project screened 78085 women using usual and newly developed mammography. Over three years, 1068 women developed breast cancer. The result in the below table shows the mammography result prior to clinical diagnosed breast cancer. 
	
	
	Developed Brest Cancer

	
	
	Yes
	No

	Usual Mammography result
	Positive
	812
	5755

	
	Negative
	256
	71262


1. Calculate the sensitivity of the usual mammography screening test, and state in words what this number means.

2. Calculate the specificity of the usual mammography, and state in word what this number means.

The result of newly developed mammography
	
	
	Developed Brest Cancer

	
	
	Yes
	No

	Newly developed Mammography result
	Positive
	945
	4614

	
	Negative
	123
	72403


3. Calculate the sensitivity and specificity of the newly developed mammography.

4. State the clinical implication of the result from newly developed mammography compared to usual one. 
Section 3:

A screening program to use Prostatic specific antigen (PSA) was conducted in Turkish elderly population.  PSA concentration of 2.5 mg/dl was used as a cutoff point for identifying people who might have prostatic cancer.  The table below presents the true prostatic cancer and the screening test results for each participant.

	
	
	True Prostate Cancer

	
	
	Yes
	No 

	Test Results
	Positive
	880
	95

	
	Negative
	715
	3820


1. Calculate the sensitivity of the prostate cancer screening test, and state in words what this number means.

2. Calculate the specificity of the prostate screening test, and state in word what this number means.

3. If the cutoff point for a positive test is modified to 3.5 mg/dl, would the sensitivity of the screening test:

a. Increase

b. Decrease

c. Remain the same

4. State the clinical implication, if the cutoff point for a positive test is modified from 2.5 to 3.5 mg/dl considering with test accuracy and screening cost.
Extras: Home works for advance participants

A German study group compared the lifestyle characteristics of 1123 German men with prostate cancer and 1983 without the disease.  Among the disease cases, 706 were current and former smokers, while 814 of the men without the disease were current or former smokers.  

1. What type of study design is this?

2. Construct a 2x2 table for each exposure.  And then, calculate the appropriate measure of the association between smoking and prostate cancer, and state what is means. 

3. How many of prostate cancer cases in this study were due to smoking?
Day 4: August 18, 2011

Section 1: Home works of review of study designing, confounding and bias
1. Chose the all approaches to control confounding  

A. Stratification

B. Adjustment

C. Individual mating

D. Restriction

E. Randomization 

2. In a case-control study, researchers recruited hospitalized patients with ischemic heart disease as cases. On the other hand, controls are volunteers who were willing to take comprehensive health check. Which is the most possible bias in the study?

A. Interviewer bias

B. Recall bias

C. Selection bias

D. Information bias

E. Reporting bias 

3. In an intervention study to lower blood pressure, observers unconsciously may read blood pressure measurements lowered in active treatment group compared to control group.  Which is the most possible bias in the study?

A. Recall bias

B. Information bias

C. Selection bias

D. Observer bias

E. Interviewer bias

4. In the above case (3), which is the most appropriate to control the bias?

A. Restriction

B. Stratification

C. Adjustment

D. Exclusion

E. Blinding

5. In a study about stroke, interviewers asked hospitalized patients suffered from stroke and healthy volunteers about family histories, especially stroke. Which is the most possible bias in the study?
A. Information bias

B. Recall bias

C. Observer bias

D. Selection bias

E. Interviewer bias
Section 2:

In a study of myocardial infarction (MI) and alcohol consumption level, there was a significant association between exposure and disease that led the investigators to suspect that heavy drinking was related with MI onset. Refer from the below data.

	
	
	MI
	Control

	Heavy Drinking
	Yes
	71
	52

	
	No
	29
	48


1. Calculate the Odds ratio (OR) and explain what it means.

It is likely that heavy drinkers may heavy smokers. So, the additional data from the case control study were stratified by smoking status.

	
	
	Non smokers
	Smokers

	
	
	MI
	Control
	MI
	Control

	Heavy 
Drinking 
	Yes 
	8
	16
	63
	36

	
	No 
	22
	44
	7
	4


2. Calculate the Odds ratio (OR) for each stratified table of Non smokers and Smokers

3. Is smoking a confounder, effect modifier, of neither?

Section 3:

A pediatrician’s research group made a hypothesis that excess medical radiation may be a positive contributor to Down’s syndrome.  Since maternal age is well known a strong risk factor of Down’s syndrome, the group collected the associated information in the first trimester of pregnancy.  Then, the group collected outcome after delivery and obtained the following data. 

	
	
	Maternal age 
(less than 35)
	Maternal age 
(over than 35)

	
	
	Down’s
	No
	Down’s
	No

	Excess medical radiation 
	Yes 
	3
	104
	2
	10

	
	No 
	9
	1059
	6
	172


1. What type of study design is this?

2. Calculate risk ratio (RR) the Total and Stratified tables.

	
	
	Total

	
	
	Down’s
	No

	Excess medical radiation 
	Yes 
	5
	114

	
	No 
	15
	1231


3. Is maternal age a confounder, effect modifier, of neither?

4. State the implication of the result.
Section 4:

A well trained cardiologist investigated ECG records as abnormal or normal among 100 symptomatic patients.  At same time, automated ECG recorder independently analyzed these ECG records.  The comparison of their classification is shown in the following table: 

	
	
	Automated ECG recorder
	

	
	
	Abnormal
	Normal
	Total by cardiologist

	A cardiologist
	Abnormal
	50
	10
	60

	
	Normal
	20
	20
	40

	
	Total by ECG recorder 
	70
	30
	100


1. The simple, overall percent agreement between a cardiologist and an automated ECG recorder out of the total is:

2. The overall percent agreement between a cardiologist and automated ECG recorder, excluding the ECG that both classified as normal, is: 

3. The value of kappa is: 

4. This kappa represents what level of agreement:

  a. Excellent (greater than 0.75)

  b. Intermediate to good (0.40-0.75)

  c. Poor (less than 0.40)
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