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Solution Set: Chapter 5
Question 5.1

Study Design: 

If interest is focused on female ceramic workers, this is essentially a population-based study since the investigators identified a population and then determined the distributions of both exposure (type of ceramic work) and disease (incident silicosis) as they fell within the population.  On the other hand, if the intentionis to apply results to a broader population where one form of work history corresponds to exposure, and other forms are intended as controls, this is more closely identified with a cohort study since the exposure distribution in the data presumably does not necessarily reflect exposure patterns in the larger population of interest. 

Study Population: Female ceramic workers in central Italy available for study follow-up

Target Population: Female ceramic workers in central Italy, or all female ceramic workers, or the general population in Italy 
Possible Selection Bias:  We are told that women not available for study follow-up (i.e. those in the target population but not in the first study population) tended to be younger than those available for follow-up and in the ceramic industry for a shorter period of time.  If age is associated with risk of silicosis or disease (age is associated with most diseases) and age is also somehow related to exposure (e.g. age or length of time in the industry is associated with certain jobs within ceramic work) then the measure of association calculated based on the study population might differ from that calculated directly from the target population.

Exposure Measurement vs Disease Occurrence: Exposure is defined in terms of work histories based on records that presumably existed prior to follow-up and possible occurrence of disease. Thus the study is prospective.
Possible Measurement Error:  In terms of exposure, accuracy of work histories (e.g. self-report vs. actual records) is probably the major issue.  Of even greater importance, if certain types of work were supposed to representative of particular exposures (e.g. silicon exposure), work history reports are unlikely to provide an accurate measure of  individual dose.  This form of measurement error appears to be a greater threat than misclassification of disease through inaccurate reading of radiographs.

Question 5.2

Study Design: Nested case-control (risk set sampling)
All cases in the study group were first selected, and then controls were matched to cases, sampled from individuals at risk in the exact same year the case developed disease.

Study Population: Individuals, over 16 years of age, living for at least one year within 300 metres of a power line in Sweden between 1960 and 1985 and available for sampling.

Target Population: The adult Swedish population

Possible Selection Bias:  As cases of leukemia and central nervous system tumors are rare, it is likely that extensive efforts were made by the investigators to recruit all cases that arose during the study period.  Specifically, if these efforts were made, responding cases from the study population were likely representative of cases in the target population on various factors that may affect study participation in general (e.g. SES).  It is likely that controls were less likely to respond, with response probabilities possibly dependent on variables such as SES. This could potentially produce a control group with fewer ‘low SES’ individuals than all possible controls in the target population (as SES tends to be associated with willingness/ability to participate in a study).  SES is also likely associated with living close to a power line (exposure).  This may lead to a selection bias. On the other hand, the choice of the study population limits this particular form selection:  As the study population was limited to those living within 300 meters of a power line, differences in exposure associated with SES may be substantially mitigated as the economic spectrum does not likely vary substantially for people living within 300 meters of a power line versus, say, 10 meters, although their exposures may be very different.

Exposure Measurement vs Disease Occurrence: Retrospective (exposure measurements performed after cases occur)

Possible Measurement Error:  Measurement of relevant exposures to electromagnetic fields may be difficult to obtain (e.g. Are current exposures reflective of exposures in residences 10 or 20 years earlier, perhaps more relevant in predicting increased risk of disease?)

Question 5.3

Study Design: Population-based study
Distributions of stress (the exposure) or preterm birth (disease) were not predetermined by the investigator.

Study Population: Pregnant women, available for selection between 24 and 29 weeks gestation and receiving prenatal care in one of two clinics in central North Carolina in 1995, meeting eligibility requirements (English speaking, no multiple gestation, over 16 years of age, planned to deliver at study site, telephone access) and available for follow-up.

Target Population: Pregnant women in general

Possible Selection Bias:  Access to prenatal care is a factor distinguishing the study population from the target population.  Women with access to prenatal care could certainly have lower stress levels than women without access.  Access to prenatal care is certainly associated with the outcome (women who do not receive prenatal care are at a higher risk for poor birth outcomes including pre-term birth).  

An additional potential selection bias could result from the fact that over 400 women were reported to have not returned the study questionnaire.  Ability to return the study questionnaire (availability for follow-up) distinguishes the target population from the study population.  Ability to return the questionnaire could be associated with stress, as well as higher risk pregnancies. 

Exposure Measurement vs Disease Occurrence: Prospective as questionnaires and interviews were both administered before occurrence of the outcome

Possible Measurement Error:  Stress is probably difficult to measure.  Pre-term birth may also be difficult to measure accurately as gestational age is often based on the mother’s self-reported last menstrual period, notoriously subject to error.  Even when adjustments to gestational age are made based on medical examinations, there may still be potential for error.

Question 5.4

Study Design: Classical case-control 

Subjects are sampled based on disease status (controls represent those who did not get disease by the end of the study period)

Study Population: Children under 19 whose parents are available for interviews

Target Population: Children under 19

Possible Selection Bias:  Similar to the answer for Question 3.2, one can imagine that children whose parents are available for interviews might differ on certain factors, including SES.  Again, cases may have been recruited more rigorously as cases are rare.  Methods for selecting controls may have produced a control group with higher SES than non-diseased individuals in the target population.  SES could also be associated with the exposure under study (vitamin use).

Exposure Measurement vs Disease Occurrence: Retrospective, as exposure measurements were made after occurrence of disease

Possible Measurement Error:  Similar issues arise for this question as those above.  It may be difficult to obtain accurate exposure measures, especially those in the past.  A serious problem that could arise in this type of study has to do with what is called recall bias.  Parents of cases may report exposures differently than parents of controls (e.g. parents of cases may remember exposures more accurately during pregnancy because their child became sick, etc.)

Question 5.5 
Study design: Cohort (Exposure based) because the investigator sampled the “exposed” (reportable gastrointestinal infection) and “unexposed” (no reported gastrointestinal infection) separately.  Specifically, 10 randomly unexposed individuals were selected per exposed, with exposure defined as gastrointestinal infection.

Possible Target Population definition: All individuals at risk of death.

Possible Study population definition: All individuals at risk of death in Denmark.

Possible source of selection bias: People from Denmark may have different probabilities of exposure and mortality (arising from e.g. better healthcare for people with gastrointestinal infections in Denmark) than individuals from other countries. That is, an exposed individual may have a different mortality rate in Denmark than elsewhere whereas unexposed individuals may share similar mortality rates (this is assuming that the very existence of a registry of enteric pathogens presumes that such individuals receive better treatment) 

Study is prospective – disease occurrence (here, one year mortality) is measured after exposure

Source of measurement error: Tests for infections of interest are likely not 100% specific or sensitive.  Mortality is likely accurate, particularly as there is a national registration system.






















