RESEARCH STATISTICS
Lectures one and two: Home work

Research Overview & Study Designs

Assignment Goals: understand, differentiate, and identify relative strengths and weaknesses of the various types of study designs

Instructions: There are 12 questions in this homework, attempt SIX only.  Read the following passages. Identify the study design and determine what measures of association can be estimated. Please justify your choices. 

1. Questionnaires were mailed to every 10th person listed in the city telephone directory. Each person was asked to list age, sex, smoking habits, and respiratory symptoms during the

preceding seven days. About 20% of the questionnaires were completed and returned.

About 10% of respondents reported having upper respiratory symptoms. What is the design?

2. 1,500 employees of a major aircraft company were initially examined in 1951 and were

classified by diagnostic criteria for coronary artery disease (CAD). New cases of CAD have

been identified by examinations every three years and through death certificates. Attack

rates in different subgroups have been computed. What is the edesign?

3. A random sample of middle-aged sedentary adults were selected from four census tracts, and each person was examined for coronary artery disease (CAD). All persons without disease were randomly assigned to either a two-year program of aerobic exercise or a two-year arthritis-prevention non-aerobic exercise program. Both groups were observed semiannually for incidence of CAD. What is the design?

4. A 39-year old woman presents with a mild sore throat, fever, malaise and headache and is

treated with penicillin, for presumed streptococcal infection. She returns in a week with

hypertension, fever, rash and abdominal pain. She responds favorably to chloramphenicol,

after a diagnosis of Rocky Mountain spotted fever is made. What is the design?

5. 50 patients with thyroid cancer are identified and surveyed by patient interviews to identify

previous radiation exposure. What is the design?

6. Patients admitted for carcinoma of the stomach and patients without a diagnosis of cancer

are interviewed about their chewing tobacco history to assess the possible association of

chewing tobacco and gastric cancer. What is the design and the measure of effect? 

7. Data on median income for households in census tracts within a large metropolitan county in the U.S. were obtained from the Census Bureau's Current Population Survey. Air

pollution levels were measured in these same census tracts during a period of one-month.

The data were analyzed using a geographic information system (GIS) to produce maps

showing pollution and income levels by census tract. What is the design and the measure of  effect?

8. You have developed the hypothesis that women who smoke and use oral contraceptive are more likely to develop coronary heart disease (CHD). Think about the design of a case-control study to test this hypothesis. Consider:

a. How will you define a "case"? Are there any special considerations?

b. Where would you find the cases?

c. Name a suitable population from which to choose the controls. d. What is the measure of effect? e. What major characteristic must you strive to measure similarly in each study participant?

9. You have developed the hypothesis that improving school lunches in elementary schools will decrease obesity among the students. You have randomly identified 6 elementary schools in the state of Delaware or Florida to participate in this study. Think about the design of a group-level intervention trial to test this hypothesis. Consider:

a. What is your unit of analysis?

b. What is your unit of measurement? (Think about what sort of measurements you need to

take in order to evaluate the effectiveness of your intervention).

c. You decide to assign the elementary schools to control or intervention group by

randomization. What sorts of problems could arise? What is another method of assignment

that might work better?

d. What is the importance of randomization in an intervention trial, and what does it accomplish?

10 What is meant by the phrase "ecologic fallacy"?

11. Different study designs have particular advantages and disadvantages. Contrast the case-control and cohort designs with respect to the following factors, for a study collecting new data.

a. Cost.

b. Time required for completion of study.

c. Efficiency (in terms of information per subject)

d. Design issues

e. Difficulty in obtaining information.

f. Bias

g. What are the measures of effect?
12. (Hypothetical Study) A retrospective cohort study was conducted at the A.I.duPont Hospital for children to determine the risk of post-operative pancreatitis in cerebral palsy patients who underwent spine fusion. The investigators estimated the risk ratio to be 62% among CP patients with gastro-esophageal reflux with feeding difficulties compared to those without. This result may be factual, or due to error, bias or confounding. Please comment on this observation.

