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Question 1

Read the following passages.  Identify the study design and specify what measure of 

association can be estimated from each study (2 points per question; 12 points total).

a. 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. 

Cross-sectional or prevalence study; can estimate prevalence odds ratio.
b. A random sample of 1,500 employees of a major aircraft company was initially examined in 1990; employees were classified by whether they worked in the office building or in the factory.  All employees enrolled in the study were free of coronary artery disease (CAD) at the initial examination.  New cases of CAD were identified by examinations every three years after enrolment and through death certificates.
Cohort study; can estimate relative risk or incidence density ratio.
c. A group of middle-aged sedentary adults was selected from eight family practice clinics in Hamilton.  Each person in the group 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 semi-annually for incidence of CAD. 

Randomized controlled trial/intervention trial; can estimate relative risk. 

d. 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.
Case report; no measure of association may be estimated from this type of study. 

e. 50 patients with thyroid cancer are identified and given a new type of chemotherapy. 

Case series or Phase II trial; no measure of association may be estimated from this type of study.

f. Patients admitted to hospital for stomach cancer and patients admitted without a diagnosis of any cancer were interviewed about their chewing tobacco history to assess the possible association of chewing tobacco and stomach cancer. 

Case-control study; odds ratio.
Question 2

In the small island nation of Epidoria, a team of reproductive epidemiologists has been studying the relationship between very low birth weight and risk of cognitive, motor, and behavioral problems.  Five years ago these investigators initiated a cohort study.  Using birth certificate files and delivery room entry logs, these investigators attempted to identify all full-term births in Epidoria over a 6-month period.  The investigators enrolled all low birth weight babies (exposed group) and a representative sample of normal birth weight babies (unexposed group) into their study.  The investigators then examined the children every year until age 3 years.  During the last examination, the investigators administered a standardized developmental screening test to assess personal-social, language, and motor-adaptive skills.  Based on this test, the investigators classified the children into two groups: normal development (non-diseased group) and delayed development (diseased group) (14 points total).
The results from the study were: 

                                                   Birth weight 

Development                        Low   Normal   Total 

Delayed                                 140        77         217 

Normal                                  220      283        503 

Total                                      360      360        720 

a. Calculate the crude relative risk for the exposure-disease association.  Show your calculation (1 point).
Crude RR=(140/360)/(77/360)=1.82.
b. To take account of the possibility that environmental lead exposure might confound the relationship between birth weight and developmental status, blood lead levels were determined from blood samples collected at the age 3-year visit.  High lead levels (> 10 μg/dL) were found in 173 of the low birth weight children (88 of whom had delayed development according to their screening test).  High lead levels were also found in 72 of the normal birth weight children (24 of whom had delayed development).
i. Control for potential confounding by blood lead level (two strata: high lead level and low lead level).  Create 2 x 2 tables for each stratum of blood lead level and calculate the relative risk for each stratum (4 points).
Low Lead

                                                    Birth weight 

Development                        Low   Normal   Total 

Delayed                                   52        53          105 

Normal                                  135       235         370 

Total                                      187       288         475
RR=(52/187)/(53/288)=1.51

High Lead

                                                     Birth weight
Development                        Low   Normal   Total 

Delayed                                   88        24          112 

Normal                                    85        48          133 

Total                                      173        72          245

RR=(88/173)/(24/72)=1.53
ii. Is confounding present?  If so, explain why confounding is present and describe the impact of confounding on the association between exposure and disease (3 points).
Confounding is present because the crude RR is stronger (farther 

from the null value) than the stratum-specific RRs.  (Acceptable if you say confounding is present because the crude RR does not equal the stratum-specific RRs or does not fall between the stratum-specific RRs.)  Confounding makes the association between low birth weight and delayed development seem stronger than it really is. 
iii. Is there an association between the exposed group (low birth weight) and high blood lead level (show table and calculations) (3 points)?  Hint: treat blood lead level as the ‘disease’.
                                         Birth weight 

Lead level                    Low Normal Total 

High                             173       72       245 

Low                               187     288       475 

Total                             360     360       720 

RR=(173/360)/(72/360)=2.4
Yes, there is an association.
iv. Is there an association between high blood lead level and delayed development (show table and calculation) (3 points)? Hint: treat blood lead level as the exposure.
                                               Lead level 

Development                    High Low Total 

Delayed                               112    105    217
Normal                                133   370    503 

Total                                    245   475    720
RR=(112/245)/(105/475)=2.07
Yes, there is an association.
Question 3
What is effect modification (1 point)?

Effect modification occurs when the association between exposure and disease differs at different levels of a third variable.

Question 4
The odds ratio for use of birth control pills (exposure) and uterine cancer (disease) in a case-control study is 1.6.  Explain the odds ratio of 1.6 in words (1 point).

The odds of developing uterine cancer is 60% higher in persons who took birth control pills versus persons who did not take birth control pills.

Question 5
Define ‘incidence rate’ (2 points).

The probability of developing a disease during a given period of time; the numerator is the number of new cases during the specified time period and the denominator is the population at risk during the period.
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